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P. @ W. New 12x48 Inch 


Thread Milling Machine 





Our 6-inch Thread Milling Machine, which has been one of the most successful 
machines ever brought out and is now in use in the most progressive shops throughout 
the world, has led us to design a 12-inch machine for milling large worms, spiral gears 
and pieces above 6 inches in diameter. Dimensions: Will take work up to 12 inches in 
diameter; maximum collet capacity, 3% inches; maximum distance between centers, 
48 inches. The machine is driven from one belt, and has twenty-four different gear feeds. 
The cutter-head carriage is provided with power quick return, independent of the 
machine drive. 

The Thread Milling Machine will do more work than the lathe, 
with greater accuracy and better finish. 

Five sizes: 6 x 14°, 6 x 48", 6 x 80", 6 x 132°, 12 x 48”. 

Send for Thread Milling Machine Booklet. 


Pratt @ Whitney Company, 


1ll Broadway, New York. 
Works: Hartford, Conn., U.S.A. 
OFFICES: 


Boston: 144 Pearl St. Chicago: 46 South Canal St. Pittsburgh: Frick Bldg. St. Louis: 516 North 3d St. 
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The New Works of the Ingersoll-Sergeant Drill Company at 
Phillipsburg, New Jersey —I. | 


These works absolutely new 
throughout as a battle-ship just launched. 
The Ingersoll-Sergeant Drill Company 


has had the unusual experience of having 


are as 


to build two entirely new and complete 


manufacturing plants within a _ dozen 
this 
forced upon them not by fire or flood or 
by any touch of ill fortune, but entirely 
by continued prosperity and the phenom- 
growth their 


business demands. These plants, in each 


years, and experience has been 


enal and enlargement of 


case, have been built with sufficient time 


allowed for careful planning, and the lat 


tion here. We should at least not forget 
Henry C. Sergeant, who contributed his 
this who 
still remains its consulting engineer. 
The fact that the Phillipsburg works 
are in many important respects essentially 
different from those built at 
a decade ago is very little, if at all, at- 
errors of 


name to prosperous firm, and 


Easton only 


tributable to any mistakes or 


judgment, as perhaps unnecessarily hinted 
have occurred in 


at above, which 


connection with the earlier building, but 


may 


almost entirely because of the astonish- 
ing revelations and developments of the 





and 


conditions to be 


be built, a systematic study statement 


was begun of the satis- 


fied; and first thg question arose, perhaps 


the most important of all, as to a proper 


location for the new works. For the deter 


mination of this an expert was employed 


who traveled widely, especially through 
New England and the Middle States, 
visiting the most prominent and satisfac- 


tory establishments and considering in de- 


tail how each might contribute by its ex- 


perience or example to the solution of the 


various questions involved Che report 


rendered was an elaborate and highly in- 
one, such as might properly take 


teresting 


its place in the transactions of one of our 


societies 








ter, with which alone we have now to. better ways of doing things, especially in The cost of fuel and of the principal 
do, has also the benefit of all the experi- power transmission for industrial pur- materials required in manufacture in the 
ll =~ — = = 











FIG, I. 


ence gained in the previous building, in- 
cluding that due to the mistakes, if any, 
which and 
seem to be the inevitable accompaniment 


of the tyro’s efforts. 


may have occurred, which 


The benefit of all the lessons learned 
in the building of the Easton plant was 
assured to the company in its later and 


larger enterprise from the fact that the 
directing brains have continued the same 
W.L. Saunders, the president of the com- 
the 
throughout, 


pany, has been head of the business 
department 
Elder, vice-president of the company, was 
general manager of the works before the 
Easton plant was begun, while the con- 
William Prellwitz, chief en- 
gineer, antedates that of Mr. Elder. There 


are also others who have grown up with 


and George R. 


nection of 


the works whom it is unnecessary to men- 





poses, which have astonished the mechan- 
ical world and so completely transformed 
the last The 
new plant is, above all things, up to date; 


its methods in ten years. 
it has been carefully planned by specialists 
in every detail; there has been no holding 
back at any point on account of the ex- 
the result 
regarded as a model manufacturing es 
tablishment 


pense involved; and must be 
“of the period,’ remembering 
always the peculiar and individual needs 
of the special business to which it is to 
minister, so that, while many may learn 
from it lessons of profit, no other concern 
may be expected to go and build just 
like it. 
SELECTING A SITI 

When it was realized by the company 


that new works must be built, and when 


further it was determined that they should 








BIRD S-EYE VIEW OF THE NEW WORKS OF THE INGERSOLL-SERGEANT DRILL COMPANY, PHILLIPSBURG, N. J 


different localities was of course investi- 


gated, with the facilities either actual or 


possible for transportation to and from 


the plant. Especially was considered the 


outlook for a constant and reliable supply 


of workmen, upon which the successful 


operation of the works would be so largely 
dependent; and not only was considered 
the but the 


retaining of them in comfort and content 


procuring of the men also 


as the essentials of efficiency and reliabil- 


ity. The cost of living, the conditions of 
health, the possibility of acquiring com- 
fortable homes, school and church and 
social conditions, were all treated of in 


the report referred to 

In this matter of the selection of a loca- 
tion, it seems to have been found after all, 
as is generally found as the result of such 


an investigation, that there is no place 
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absolutely best in all the details of desira- 
bility, and that the final selection in every 
case must be accomplishgd by some com- 


promising as to some of the particulars 


Of the Phillipsburg location, then, it is 
probably to be said that if it is not the 
best that might have been chosen there 


was none found or thought of which was 


all things considered, any better. 


One very great advantage of the Phil 
lipsburg location is that it is so near the 
Easton shops that no men are lost by 


fact, no one is re- 
all. 


Phillipsburg and Easton lie close to each 


the change, and, in 


quired to change his residence at 


other 


n oppos te sides of the Delaware 
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of the adjacent steam railroads, so that 
tracks have been laid into the works with 
out extravagant grades or serious expense. 

[he land, before work was begun upon 
it, showed little to suggest the coming 
manufactory, being nothing but a piece of 
ordinary hilly farm land. ‘The operation 
of leveling and preparing the ground in 
volved not only the handling of a 
but 

underlying 


great 


quantity of earth, also considerable 
cutting. The 
limestone, this being a region of extensive 


1 he 


formation 


rock rock is 


peculiarities 
them 


cement manufacture. 


of the limestone assert 
the 


where the stone has been eaten 


selves in occasional occurrence of 


sink holes 
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air-lift 
the 
7 his 
the 
An elevated tank 


Pohle 
for raising 
desired. 
for 


excellent for drinking. 


that. A 
employed 


below pump is 
water in the 
water 


quantities was 


found unsuitable boilers, but is 
which shows in the bird’s-eye view, Fig. 1, 
back of the name “Sergeant,” is kept filled 
with water from this well, and it is piped 
to the various shops for the use of th 
men. 

The main water supply of the works is 
taken from a stream up among the hills 


about five miles away and at a height suffi 


cient to give even more pressure than was 
required. The water of this stream was 
found to be excellent for boiler use and 








the Easton shops being a couple 
the 


and the Phillipsburg shops about 


river, 


of miles from river in one direction 


the same 
distance from the river in the opposite 


direction. Street cars run in both direc- 


tions, and a special train of the Jersey 
Central Railroad is run from Easton 
right into the works night and morning 
for the accommodation of the men. A 


new trolley line also is being laid in an- 
ticipation of the local travel to be de- 
veloped 

The 


built is 


land which the shops are 
feet the 


It is not, however, practi 


upon 


two hundred above 
Delaware river. 


cally higher than the working level of some 


DAM. 


FIG. 2. THE WATERWORKS 
away underneath by subterranean streams 
of water, so that great care was required 
in the preparation of the foundations for 
the various buildings. 
THE WATER WORKS. 

Before going into some description of 
the works, it will be proper to speak of 
The 


course 


the water problem and its solution. 
the land of 
made it a simple matter to dispose of 
waste water and sewage, but it was nec 
essary to provide an independent and re 
liable water supply. A 6-inch 
was sunk to a depth of 800 feet, and the 


height and “lay” of 


drive well 


upper 600 feet was stopped off so that 


all water obtained comes from a depth 








for every other requirement of a general 


water supply. The required works have 
been built and the water is supplied to 
the Ingersoll-Sergeant Drill 


by the Water 


Company 


Lopatcong Company. 


A concrete dam 25 feet high was built 
upon the stream about four and a 
half miles from the works, forming a 


The 
Fig. 2, show both sides of the 


basin of 31,000,000 gallons’ capacity. 
half-tones, 
completed dam and also the method of 
construction. The lines showing in the 
front of the dam and suggesting separ- 
ate blocks of material really indicate the 
work of different days or other periods 
of time when there may have been slight 
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n the ingredients of the ce formed of the size of the whol Phe handled 


differences 

















ment, causing differences also in the color area enclosed by the fence, which does re numet t hit 
of it. A curious effect will be noticed at not include all the land held by the com- do the work on them have a very d 
the bottom of the dam where the reflec- pany, is almost exactly 200 acres, the gen ent gait he traveling « \ Id 
tion in the pool gives the appearance of eral level of the whole being 202 feet t of plac I t 
a recession or cutting under of the pro- above the Delaware river, the foundry slow and ponde1 For 1 work, 
file, which of course is not the fact. The and its associated buildings being 18 feet cordingly, tl v-toot truction was 
dam is provided with gates at three differ- lower, or 184 feet above the river, th adopted with most tist ry i 
ent heights for admission to the distrib- convenience of this difference of level not It is worth wl t r the p 
uting pipe, and a sluice gate at the bot- requiring to be expatiated upon her f the works, Fis ( 
tom which will drain the entire basin for fhe product of the Ingersoll-Sergeant toe note how complete | n the pr 
cleaning or other purposes From this Drill Company naturally divides itself into vision made tor the « ent or ex 
basin the water is carried through ato-inch work of two quite different grades, and tension ot h d 
pipe about one and a quarter miles to a_ this is suggested ce in the different 1 requir \\ view, the 
distributing reservoir of 2,000,000 gallons’ types of buildings employed for the two grouping and arrat 
capacity, and this supplies the works di- principal departments of the establishment Ings might seer mewhat pl It 
rectly through a 16-inch main with a cor The work of the air compressor depart will | tl cap r 4 
stant pressure at the works of 100 pounds. ment is quite similar to that of any steam works, a ning the « ty t co 
The minimum flow of the stream is 4,000,- engine works building engines of mediu mensurate wit ext 1 of ft 
00 gallons in twenty-four hours, so that or large siz In this manufacture tl buildings, n be inet thi r fo 
\ 7 
\ a 
\ 
\ ; 
\\ 
\ 
= = * 
—_ 
Ss 
- 
J 
YA 
Fal 
i 
: ~~ ae 0 200 400 © 600 
—_ _ Es cans 
= ae ParPuattimedur 
DLZE Wp ROM EE pe Aenvieen 
FIG. 3. GENERAL PLAN OF THE PHILLIPSBURG SHOPS 
the supply is more than sufficient for all traveling crane has established itself as times w t inconvenien and with« 
presumptive future demands. The water an indispensable accessory, and accord- interfering in the least with existing a1 


laid at a sufficient depth in ingly in this case the entire compressor rangement 


mains are a 
the ground throughout the works, with department is of the familiar type usually Take the compr r erecting depart 
l ment to begin with Chi s the larg: 


each department or _ built, as we might say, around the travel 


wherever required and a stop valve to img crane. As we shall. see a little later, building with the high monitor roof and 


onnections into 


each, the stem of the valve extending up the entire interior of these compressor withthe name ofthe company on top. A 
through a standard about a yard high with shops is traversed and commanded by though it has three rows of windows, it h 

a glass-enclosed indicator always telling overhead traveling cranes of different no floor above the ground This build 
whether the valve is open or close¢ capacities according to their several d ing, now 320 feet ve carried t 


Some of the later views will show some mands. It may be noted here that sev a length of 1,200 or 1,500 feet within the 


of these water indicators as installed near eral of the smaller sizes of standard air present ground The two annexe t 
the several shops compressors manufactured by the com tached to it, in which the compressor work 
THE GENERAL LAYOU1 pany are still to be built at the Easton is machined and manipulated, might bi 

From the bird's-eye view, Fig. 1, and shops, so that the works there are in no increased in number the building t 
the plan of the works, Fig. 3, a good gen- likelihood of being entirely discontinued. which they are attached is lengthened 
eral idea of the plant is obtainable. It is [he manufacturing of rock drills and and each, now 260 feet long, might lx 
suggested that some attention be given to of the smaller pneumatic tools and appli- extended to 1,000 feet or mort rhe 
the dimensions of the different shops so ances is very different from the building power-house next to the compressor 
1 f t be erecting shop may of cour be extended 


that an adequate conception may be of air compressors The pieces to 
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Glass on both sides 











Note Roof covered with concrete about 25 Ibs. per sq. ft. 


Total roof load 60 Ibs per sq. ft. 
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in the same way, also the 
the 
The drill department, with its 


blacksmith shop 


next to it and stock warehouse next 
to that. 
saw-tooth roof, may of course be extend- 
ed on two of its sides to a great distance 
iIncreas¢ d 
that the 


for the 


in each direction, and its area 


enormously. It will be found 
same provision has been made 
of the foundry and of every 
other department that can 


mand extension. In 


extension 
possibly de- 
the addi- 
tions can be made without interfering with 


each case 


the operations in the buildings or parts 
of buildings already occupied 

The location of the power-house and 
the the adjacent 


grouping of buildings 
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both steam and compressed air [hese 


accordingly, located near the power 


are, 
less de- 
pendent upon it, while the location of the 


other buildings relatively to 


house because they are more or 


each other 
has been determined by entirely different 
considerations. 

The 


tracks connecting directly 


railroad 
both the 
Central Railroad of New Jersey and the 
& Western 
the 
means of 


system of standard gage 


with 
Rail 


Delaware, Lackawanna 


road extends throughout works, and 
the 


transference of materials and of work un 


constitutes largely internal 


der way and for sending out the product. 
The 


tracks are carried into or alongside 


the foundry and its apurtenant buildings 
the pattern shop and the pattern storage 


the castings cleaning department, 


and to 


the tracks being planned for convenient 
circuits without unnecessary shuttling 
THE POWER-Hi 
[he power-house does not strike the 


observer as abnormally large when the 


extent of the wi 


industry and tl number of nployees 
are considered, and yet it is to be remem 
bered that this power-house 1s also th 


light-house and 


establishment It does the entire driv 


ea ; : 
of all power-driven machines, it supp 
light wherever it required, and it com 











ature to be noticed 


another f 


to it is 


There is no steam used in any of th 


buildings from the 
and there 


ramifying the 


remote power-nous 


are no steam 


pipes, little or big, 
works an independent 
engines or boilers sneak in out-of-the-way 


the 
partment much steam is required for 


corners. In compressor erecting d 


ing the numerous steam-driven compress 


ors which are constantly being turned 
The blacksmith shop requires steam 


1 
t 


for its hammers, and the drill testing shop 
requires steam for operating the steam 
riven rock drills which come to it, mos 
f the drills, in fact, being tested with 





FIG. 5. BOILER HOUSE. 
‘ the buildings where required, and a 
hcavy freight locomotive belonging to the 


company, witl enient cars for the 


1 Cony 


a . { +], "7 dit 1 veneral 
service, 18S constantiy on duty and general 


busily employed. Branches of the 
together, it will be noticed, 


house, the 


h also supply 


track, near 
extend alongside 
blacksmith shop, this 
to the steel 
and into the stock house 


building of all is that for the 


ing fuel treating department, 


+ 


The longes 
of 


storage 


nished work and for shipping of finished 
goods. The track runs all through this 
building, into the compressor buildings 
to the foundry at both levels and between 


The b nd stee 190 
by 104 feet led linally by a 
brick w t ng 405 teet 
wid d tl , c2 feet T he 
roof tt 0 feet al the fl do 
not extend t boil 
ing shortened { t verse 
sect e] it to make 
room for tl 1 tor for t ens 
age and « portion 
‘ 1 

; 
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storage is in a system of Berquist sus 
pension hoppers 24 feet wide at the top 
and 14 feet deep, the total capacity being 
1,300 tons. The coal is elevated from the 
basement, where there is a motor-actuated 
crusher, by a McCaslin  self-dumping 
bucket conveyor. The same _ conveyor 
also delivers the ashes into an elevated 
hopper outside the building and over the 
car tracks, 

[he chimney is a Custodis stack, 200 
feet high, with an octagon base 17 feet 
in diameter, the flue being 8 feet 6 inches. 
The boilers now installed are three bat- 
teries of two 250 horse-power Stirling 
boilers each, there being room in the 
present building for two more _ similar 
batteries, making a total of 2,500 boiler 
horse-power. Roney stokers are em 
ployed, burning anthracite slack which is 
mixed with about one-sixth of its weight 
of bituminous. ‘The coal hoppers, located 
over the boiler fronts, discharge directly 
through spouts into the hoppers of the 
stokers. ‘The delivery chutes have a mea 
sured capacity with shut-off valves at both 
ends and a record of the filling of these 
chutes gives a close approximation of the 


5S 


actual coal consumption. 


There is a Green economizer at each 





i. 5 2 2 Sf 5.8. eg 
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side of the stack, two Cameron feed pumps 
of 1,000 boiler horse-power each, a Coch- 
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FIG. 7. SWITCHBOARD IN ENGINE ROOM, 





FIG. 6. 


ENGINE ROOM FROM EAST END. 





rane feed water heater of 2,000 horse- 
power, a Worthington 1,000 gallon fire 


— 
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underwriter’s pump and gallon 
Dean drip pump. The steam piping head 


ers are in the basement at the rear of the 


a 300 


boilers, covered by removable gratings, 
and all the piping to the 
Water 
received in drip pockets at various points. 
with Cochrane steam at 
engine connection. The entire drip sys- 


high- 


ngines is through 
F 


‘ 
the basement. of condensation is 


separators each 


tem an 
pressure return-trap system, feeding back 
directly to the boilers. The piping 
tem, which is much more elaborate in de 
tail than here indicated, was installed by 
Evans, Almiral & Company. 
has, first 
of the 

or shafts 
transmission 


is operated by improved 


SVS- 


all, 
conventional 
of 
entirely 


The engine room of no 


engine 
belts 


stationary 


type, and run out 
1C. The 


by electric current or by compressed 


no 
power is 
air. 


In Fig. 6, beginning at the end nearest 
the spectator, the equipment is as fol-, 
lows: Three 450 horse-power Cooper- 


Corliss engines, each driving a 300 kilo- 
Crocker-Wheeler 
current 


connected, 
150 


watt direct 
direct generator; 
horse-power of type 
driving 100 kilowatt The 
steam cylinders of the first three are 141% 
and 36 inch diameter and 36 inch stroke, 
those of the others being. 9 and 22 inch 
and 30 inch stroke. The generators op 
erate in multiple, delivering current at 
240 volts on the two-wire system. Next 
to these generators Ingersoll-Ser- 
geant Corliss cross compound condensing 
steam-driven air compressor. 
This compressor delivers the air at 
pressure of 100 pounds, its speed being 
automatically controlled according to the 
rate at which the air is used throughout 


then 
the 
generator. 


one 
engine same 


a 


an 


is 


two-stage 
a 


AMERICAN 


the 


aftercoo 


works. 


It 
ler. 


has 


MAC 


both un 


HINIST 


itercooler 


and 
The air cylinders have the 


new type of Ingersoll-Sergeant air oper- 


ated inlet and discharge 


this is 
pressor, 


sure of 


valves 


> 
Beyon 


a duplex Ingersoll-Sergeant com 


automatically maintaining a pres 


30 pounds 


Dhe sp 


ace 


at the en 


| 


719 
side of the building, and on the north 
side, against the partiti wall, are two 
50 horse-power De Laval steam turbines 
Fig. 8, driving two-stage centrifugal 
pumps for circulating the water of the 
heating system which extends throughout 
the works, and which will be spoken of 


I 








of the 


engine 


room 


FIG. 


1s 


reserved 


9 


for 





RUSHING IT 


SVS- 


tematic and extended tests of compressors 


as may be required 


Ther 


e room 


1S 


for 


the installation of another air compressor 
and also another generator before extend 


ing the 


building. 


The switchboard, Fig. 7, is on the south 





Ce ae 
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VASES ym 
Ts 


HE POWER HOUSI 

more particularly in a following article. 
At the right in Fig. 6 will be seen the 
tops of two Conover condensers, located 
in the basement The injection water 1s 


pumped from a well directly under the 


condensers, the well being supplied from 


an open reservoir on the grounds south- 
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east of the buildings and slightly indi- 
cated in the bird’s-eye view, Fig. 1. The 
reservoir is used as a cooling basin for 


the condenser water. ‘This water first en- 
ters a settling basin and passes out of it 
at the bottom while the entrained oil rises 
to the 


arrangement 


top where there is a skimming 


and for occasionally 


means 


oil. 


drawing off the 
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A New Electrically-Driven Toolroom 
Grinder. 


The machine shown in the half-tone, 
Fig. 1, built by the Cincinnati Milling Ma- 
chine Company, is arranged for direct- 
connected motor driving, it being provided 
the for the 


drive and a smaller motor mounted on the 


with a motor on base main 





FIG, 10 


It will be noticed in Fig. 6 that a tray 
eling crane commands the entire interior 
of the engine room, and it will naturally 
be assumed that as usual its services were 
for the the 
It happened, in fact, that such 
Although no urgent time 


available erection of several 
engines. 
was not the case 
limitations have domineered the erection 
of the plant, it has still been necessary at 
times to crowd operations, and especially 
in the erection of the power-house, upon 
which so much was dependent. The erec 
tion of 


went on simultaneously with, or, in fact, 


boilers and engines, therefore, 
largely preceded the erection of the build 
10 show the work 


10, looking vertically 


ings, and Figs. 9 and 


in progress. Fig. 
down from the top of the chimney, is a 
view which few are ever privileged to 
personally These 
others to follow, suggest the importance 


enjoy. views, with 
and prominence of cement as a material 
of construction the entire 
work R 


throughout 


John Richards, in a recent paper enti 


tled “The Phenomena of Machine Opera 


tions,” a paper devoted to showing that 


certain things connected with machine 


design and operation can never be solved 
by the application of mathematics or of 
that “there was not 


science to them, says 


even a draftsman in the works where 
were made the wheels that gained the 
highest award at the careful trials con- 


1 


ducted at t Centennial Exposition in 


1876.’ 





LOOKING DOWN 


FROM TOP OF CHIMNEY. 
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the different required wheel speeds—four 
1,800 to 4,300 per 
being provided for in the machine itself 


speeds from minute 

A separate variable-speed countershaft is 
from the first 
rotating the work for cylindrical or inter- 


driven countershaft for 
nal grinding. 
The takes 


inches long between the centers and 12 


machine as shown work 3 
inches in diameter, and it has an automatic 
feed of 24 inches. It is thoroughly adapted 
for a general line of cylindrical, surface, 
internal and disk grinding, and is in every 
sense a complete universal grinder. It is 
a substantial grinder for sharpening the 
large spiral and face mills for large milling 
machines with nothing to impair its adapt 
ability and convenience for sharpening the 
smallest cutters and reamers in common 
use. 

The machine in general design is some- 
the 
swiveling obtained by 
setting the emery-wheel head at any angle 


what similar to a milling machine, 


movements being 
up to 90 degrees, either right or left, bring 
ing either one of the emery wheels into 
any desired the The 
head center, on which the majority of cut 
held for grinding, is provided 
with swivels in both the horizontal and 
the vertical planes, thus further facilitating 
The table itself may 


relation to work. 


ters are 


the angular settings. 
be swiveled for taper grinding, having an 
engine-divided dial reading to degrees and 


a taper scale in inches to the foot 
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head center for rotating the work. It is 
also as a countershaft- 
the 


tight and loose pulleys and driving 


of course built 


driven machine, countershaft having 


direct 


to the machine with a constant-speed belt, 


ALLY 


TOOLROOM 


DRIVEN GRINDER. 


The motor drives up to a plain pulley 


on the middle of the upper speed shaft at 


the rear of the machine, then from the 
large four-step cone down to a small cone 
mn the lower speed shaft which has its bear- 
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ings in the column near the base, and a 
pulley on the middle of this shaft drives 
vertically up to the pulley on the emery- 
spindle. This the 
swiveling of the head in 
either direction 
the running of the belt 
is driven from the small four-step cone 
pulley on the left-hand end of the upper 
speed shaft, which drives to a correspond 


wheel drive permits 


emery-wheel 
without interfering with 
The automatic feed 


ing cone near the base of the machine. 


On the same shaft with the latter is a 
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h the 


may also be operated by hand throug 
In this case the clutch D 


is disengaged, and a fast or 


hand-wheel FR 
slow move- 
ment be obtained by means of the 
clutch L, 
feed is used. 

The the 
feed is accomplished by means of adjust- 


may 
the same as when the automatic 
automatic reverse for power 
able dogs, which are clearly shown on the 
front of the half 


tones 


the slide in several of 


The emery-wheel head is shown in Fig 
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FIG. 2. FEED MECHANISM. 
pulley which drives direct by means of a 
flat belt to the feed box mounted on the E> Yds 71 
cross-slide of the machine, the latter belt DS ay lea — = 


passing over weighted idler pulleys, and 


being of sufficient length to accommodate 


itself to the cross range of the machine 

Fig. 2 is a section through the slide and 
the feeding mechanism. Power is trans 
mitted by the above-mentioned belt direct 
the shaft P, [ 


small bevel ge 


to which carries a pair of 


ars running free on the 
shaft and engaging the large bevel gear O 
the 
gears is placed a clutch, which may drive 
either of these gears and forms part of the 


reversing mechanism. Power is transmitted 


on opposite sides. Between small 


from thence to the large bevel gear Q, on 
the hub of which is the pinion A. The 
latter drives the clutch gear B, which runs 
free on the quill C and drives the quill 
The quill 
and G 


and / 


when the clutch D is engaged 
the gears F 
with irs H 


the latter two gears running 


C also carries spur 


which mesh clutch ge: 


respectively, 


free on the hub of the pinion KK in 
turn drives the idler N, which engages 
direct with the rack on the slide. From 
this it may be seen that the automatic 


feed can be started and stopped by means 
of the knob E, which controls the clutch 
D. By means of the knob L either 
of the clutch gears H or J can be 


to do the driving, giving a change in speed 


one 


made 


in the ratio of three to one, and in con- 
nection with the four-step feed cones pro 
vides a total of eight different rates of 


automatic feed. The feed of the machine 
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Fig. 4 shows vise W f part 
ot the mach rik It Pp ( 1 wit 
separate bas that it re SWIVE 1 
to any desired ¢ tal p 

nd may set t ole = 
ti il plane, tl e swivell vo ( ch case ben 
about a fixed center, engine-divided dial 
being provided for determining the angle 

Che three views of Fig 5 how the 
eral positions for sharpening the right | 
le It side nd pr pn I ? 4 \< \ 
otf large face mills, 1 one shown being 
18 inches in diametet Phe machu ha 
a capacity for handling such work up to 
24 inches diameter All this is done wit! 
out rechucking the cutte t iw held 
on a suitable shank, which is held in th 
taper hole of the universal swivel head 
spindle, which prac the same 
sharpening the cut plac t 
miller, thus t worl \ cup 
wher S 1 1 fe the sharpening op 
eration | ( traight-lire clear 
ance, affordi 1 cutting eda Phe 
position of the tooth rest remains 1 
changed for all these operations Phi 
clearance angle fot te s obtained 
by tilting the universal swivel-head spin 
dle the proper t, the desired angle 
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Fig. 7 shows the operation of sharp- 
ening faces of tap teeth. The tap is held 
between centers and traversed past the 
emery wheel by the automatic feed. 

Fig. 8 shows the machine in operation 
on a common job of cylindrical grinding. 
[he work is rotated by a small motor, or, 


on the countershaft-driven machine, by the 
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combined output of 1,000 bayonets per 
day. The commandant of the Springfield 
Armory has also been directed to sub- 
for the new 


implement is 


mit designs for a scabbard 
bayonet. While the 
substantially the same shape as the old, 


new 


it is four inches longer, which of course 


scabbard Since the 


new 


necessitates a 
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FIG. 4. 


variable speed, auxiliary countershaft. It 
is traversed past the wheel by the auto- 


matic feed. For grinding taper work, the 


table may be set for the desired taper, 
which may be read from the scale at 
its end. 





The New Army Bayonet. 

In the description at page 375 of the 
new U. S 
that the substitution of a knife bayonet 
for the rod bayonet of this arm was under 
consideration, owing to the close fighting 
reported from the battlefields of the Far 
East. The knife bayonet has now been 
adopted and the following interesting item 
regarding it appears in the Army and 
Navy Register: 

“Orders have been issued by the Chief 


magazine rifle, it was stated 


of Ordnance of the army directing the 
commandants of the Springfield Armory 
and the Rock Island Arsenal to make 


preparations for the manufacture of the 
bayonet which has been adopted as the 
result of the recommendations of the re- 
port of the special committee of the Gen- 
eral Staff which considered that subject. 
Changes will have to be made in machin- 
ery for the manufacture of the bayonet 
and it 
manufacture will commence. 
ed that the two plants being equipped for 


that purpose will be able to produce a 


will be some time before actual 


It is expect- 
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the were not assembled. The re- 


quisite bands for attachment of the bayo 


parts 


net to the rifle will be made as soon as 
possible, and the finished parts will be 
the manufacture of the 


assembled and 


rifles continued as heretofore.” 





Foreign Markets for American 
Machinery. 


The German Government has now 
completed the revision of its new tariff 
which will come March I, 
1906, remaining in effect until December 
31, 1917. 


done by experts in every 


into force on 
The work has evidently been 
The 


been 


branch. 


section devoted to machinery has 


quite re-cast, and it is difficult to com- 
pare the existing rates with those of the 
some there are reduc- 


cases 


future. In 
tions, and in others increased duties are 
to be levied; but what changes have been 
made are clearly due to a careful con- 
sideration of the position of certain Ger 
man industries and their special require- 
the tools, ma 
terials or partly 
The tariff on locomotives is to be raised 
from 8 ($2) to 11 ($2.75) marks per I00 


kilos (220 pounds); steam engines, from 


ments in shape of raw 


manufactured goods 


8 to 75 marks; knitting machines, from 


8 to metal- and wood-working 


to 8 and from 4 to 12 


12 marks; 
machinery, from 3 
marks, etc. 

The machinery trade between England 
and Chili seems to be drifting more and 
more into the hands of American manu 
facturers. For instance, the proprietors 
of one of the leading papers in Santiago 











FIG. 8. GRINDING 


proposition to substitute a bayonet of the 
first class for the rod bayonet which had 
been fitted to the new Springfield rifles 
already manufactured,. the fabrication of 
all parts of the rifle except those affected 
by the bayonet has been continued, but 
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CENTERS 


WORK ON 


have been trying to effect a purchase of 
printing plant in England, consisting of 
six large printing machines, folding ma- 
and__ electrotyping 


chines, stereotyping 


plant, etc. The proprietors could not find 


what they wanted in England, and so the 




















June I, 1905 


business for printing machinery, electro- 


typing and plant went to 
the United States, and the order for lino 
types to Canada. Chili 


worth looking after. 


stereotyping 
is a market well 
Great efforts 
being made to cultivate flax, and machin- 


are 


ery for dealing with that product will be 
wanted. There is also a good opening 
for grain-drying machinery, as well as all 
the apparatus for the 
tion of beet sugar. There is a large mar- 


necessary cultiva- 
ket throughout Chili for thoroughly good 
I may add that it is 
for 


threshing machines. 


absolutely necessary such machines 


to be very strongly made, and your mak- 
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Santiago, a distance of 
All the 
implements and machinery imported for 


Valparaiso to 
eighty-nine miles. materials, 
the construction of the line are to be free 
of customs duty. 


The demand for mining machinery and 


tools in Mexico is steadily on the in 
crease, also machinery for drilling in 
mines for obtaining water, or for pump 


Ar- 


needed in 


ing it out, would find a ready sale 


tesian wells are very much 


many parts of the country where water 


cannot be obtained from the river in 


sufficient quantity for irrigation purposes 


By means of pumping machinery, with 


young German to the country with which 


they want to do business. He receives a 


salary for the first few years, as well as 
a share of any profits, and in addition he 
may draw on his principals at home for 
money, if need be He settles himself 
modestly in a good town, with the avowed 
intention of setting up a little general 
business for himself If possible, he ob 
tains regular work until able to do so 
He then gives orders to the regular com 
mercial travelers of all nations who fre 
quent the place, for small quantities. In 
a years time he 1s probably u posit 

to know what class of each kind of goods 














FIG. 5 GRINDING A LARGE FACE MILL. 














FIG. 0. SHARPENING A SPIRAL 


this hint in 
They must also be cheap, because 


ers would do well to bear 
mind. 
price is everything in Chili, as indeed it 
the the South 


market. machines sent 


whole of 

All 
wheels, as 
not the climate. All 
threshers must be simply constructed, as 
they have to be worked by the 
who know nothing about complicated ma- 
chinery. 


is throughout 
American 
should 


wheels 


have iron wooden 


will stand 


natives, 
Manufacturers of electric railroad plant 


do well to that an 
about to be constructed from 


would note electric 


railroad is 


MILLING CUTTER. FIG 











electric motors, sufficient power could be 


obtained at very reasonable prices for 
inufacturing or in 
the 


falls of Juanacatlan have a good supply 


working any sized m:; 


dustrial enterprise For instance, 
of water all the vear round, and by means 
of a wheel race the water 1S conveyed to 
that 
plant and other machinery for the cotton 


the the falls 


power to 


a large turbine moves the electrical 


mill erected at summit of 


and also generates sufficient 
light the city, 
The Germans have for some time past 


the 


situated twenty miles away 


adopted plan of sending a_ bright 
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sells best, and the reasons for the prefer 
ence. He also notices what improvements 
can be made He is all this time sending 
home samples of these goods, and ex 
planations how to make them still more 
uitable In the first vear the little store 
probably pay if way, ind 1 three veal 
it is not only making a profit, but has 
gained a lot of v ible information. Dur 
ng this time the goods are being made 
n Germany, so that the home firm can 
compete with the foreigner a 


London 
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Studies in Inventive Problems—VII. 


Proposed by Leicester Allen and Solved by Various Readers. 


I shall be obliged to reject a considera- 


ble number of attempted solutions for 
Problem II. That the reasons for such 
rejection may be more readily compre- 


hended, and that each contributor may be 
able to judge for whether the 
rejection of his solution is justified, I sub- 


himself 


mit diagrams Figs. I and 2 


In Fig. 1, E and E’, F and F’ are the 
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FIG. I ILLUSTRATING CONDITIONS OF 


PROBLEM II. 


guides between which the sliding block A 
slides in the ways B B’. The apex of the 
and the the 

The dotted line k m shows 


path is at c apex of inner 
guides is at k. 
the position of the upper edge of the block 
just before reaching the apex of the slides 
E and E’. It is obvious that at this point 
in the travel of the slide down the way 
B’ forces acting in the directions indicated 
between a’ and R, as at 7, 8, 9 and b, k 
acting as a fulcrum will generate a turn- 
ing moment of the center c relatively to 
k in the OF: 
direction in which the application of force 


arc while a’ indicates a 
will produce no turning moment relatively 
to k, unless resistance to movement of the 
slide be applied in directions b’ to 3, or to 
the bottom of the block on the left of the 
When the block 


A has reached the dotted line k m in its 


axis OR and above b’. 


ascent of B’, 
block on the right of OR and of a’ 
produce the same turning moment relative 


any forces applied to the 
will 


to k and in the arc OP. The same action 
in reverse order will take place in the 
movement of the slide in the way B 
Attempts at fail to 
neutralize this tendency of tilting of the 
block are 


tributed them can, if they retained copies 


solutions which 


named below. Those who con- 
of their solutions, apply the test furnished 
by Fig. 1, and I think they will all find, 
when the upper apex of the rhombic block 
A is near the point & in either branch 
B or B’, or both, that in the upward or 
the block the 


dowaward movement of 


tendency to tilt exists. It is not sufficient 
to meet this tendency in one direction of 
the movement only. Solutions failing in 
this respect are: Richard F. Dow, Oak 
Park, Ill.; “Draftsman,’ Birmingham, 
England; H. Pollard, Paisley, Scotland; 
M. F. Bates, Stockton, Cal.; Moline Tool 
Company, Moline, Ill.; William Whaley, 
La Follette, Tenn.; W. M. Wilson, Ames, 
Iowa; W. E. Wine, student Virginia Poly- 
technic Institute (two solutions, the sec- 
ond only being defective); A. S. Innes, 
Toronto, Canada; Paul E. Kleinberg, 
Brewster, N. Y.; Henry Hess, Philadel- 
phia, Pa.; C. W. Pitman, Philadelphia, 
Pa.; Edwin S. Mix, Rochester, N. Y.; 
Frederick A. Hart, East Orange, N. J.; 
H. V. Haight, Sherbrooke, Quebec; John 
H. Neild, New Bedford, Mass.; John T. 
Cavanagh, Providence, R. I.; F. F. Waich- 
ter, Philadelphia, Pa.; Gustav Kromp- 
hardt, Hoboken, N. J.; H. P. Gensheirner, 
Erie, Pa.; Grant Clark, Barre, Vt.; R. H. 
Powers, Midland, Mich.; Paul Quacken- 
Herkimer, N. Y.; H. E. Coldbeg, 


There were two others who 


bush, 
Chicago, IIl. 
requested suppression of name and ad- 
dress. 

The tendency of the block to tilt when 
‘aring the angle of the path has been met 


ne 
in a number of ingenious ways, as shown 
in solutions already presented and in solu- 


tions yet to be presented. 

A aumber of solutions in which a turn- 
table or switch, or equivalent device, is 
designed to receive the sliding block at 
or near the apex of the path of the center of 
the block and to turn it through 
of 60 degrees to enter the branch way to 
be traversed, must be rejected. Why they 
are rejected will be apparent by a brief 
study of the diagram, Fig. 2, which is 
typical of all this class of solutions. 

In the diagram a and a’ (dot-and-dash 
lines) are the branches of the path to be 
described by the geometrical center of the 
block. 


ing 
f 


an angle 


This center is represented as hav- 
reached coincidence with the apex d 
the path aa’, and as having entered a 
The turn- 


oO 
way w formed in a turntable c. 
table is provided with means for turning 
thru an angle of 60 degrees. In the solu 
tions embodying the turntable principle, 
this turning is mostly done by a rock lever 
ad”, but other methods are employed. The 
margin of the ways a and a’ are lettered 
f and f’. 

Now, the faults of this 
vice are that the condition of the problem 
that the branches of the path shall be 
straight, or else the condition that the cen- 
the block dwell at the 


apex of the path longer than the time re 


turn-table de- 


ter of must not 
quired by a crank to pass a dead center, 
violated. If the 
not move till the center of the block coin- 


must be turntable does 
cides with the apex of the path, the center 
must remain at pause for a length of time 
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to turn the table thru the arc 
of 60 degrees. If the turntable be made 
of sufficient diameter, and the table begins 
to move at any time after the upper mar- 
gin of the block reaches the dotted outline 
at kk’ and passes the apex of the inner 


necessary 


margins ff of the ways aa’, the turntable 
moving with such velocity as to fully de- 
scribe 60 degrees by the time the center 
of the block coincides with d, the lower 
branch a and a’ will be a 
Suppose the turntable begins 


part of each 
curved line. 
its movement when the upper margin of 
the block coincides with kk’. The center 
of the block will then be at d’, and will, 
if turning clockwise, describe thereafter 
the curve d’d. The larger the turntable, 
the more pronounced will be this curve. 
The attempts at solutions introducing this 
feature are from the following contrib- 
utors: 

E. S. Mummert, Hanover, Pa.; A. E. 
Alford, Providence, R. I.; E. C. Oliver, 
Minneapolis, Minn.; Carl Schulz, Toledo, 
Ohio; Elmer G. Clark, Wauhegan, III; 
Fred. P. Gates, Brooklyn, N. Y.; H. K. 
Harrin, Washington, D. C. 
suppression of name 


Three others 
requested and ad- 
dress. 

A solution offered by J. L. Gard, of 
Denver, Colorado, simply suggests an un- 
developed idea that in my judgment could 
not be practically developed on the lines 
indicated. 

PROBLEM II, SOLUTION NO. 5, FIG. 3. L. E 

CUTTER, MOUNTAIN VIEW, CAL. 

I present this solution, though in doubt 

the re 


furnishes 


as to its satisfactorily meeting all 
quirements of the problem, as it 
food for study. 

“The 
connecting rod and a bell crank to which 
the sliding block A is fastened, together 
with ways for guiding the sliding block 
A, and also guiding ways for a roller B, 
the V-ways for the 


mechanism consists of a crank, 


ck being 


sliding bl 
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FIG. 2 ILLUSTRATING CONDITIONS OI 


PROBLEM II 


also extended on one side to form guides 
for another block C, upon which the bell 
crank The 
nearing the turn, as shown in the sketch, 
will tend to round the corner, thus tilting 
the sliding block A and causing it to bind 
To prevent the binding of block 4, 


is pivoted roller B, when 


the 
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bell crank is extended back and provided 
with the piece D for taking wear, sliding 
over E, E, being fast to the frame of the 
mechanism and accurately shaped to cause 
A to move in the required path just at the 


point of turning the corner. It need ex- 
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regret that for these reasons I must pass 
this over. 
PROBLEM II, CHAS. 
W. JAMES, 


SOLUTION NO. 0, FIG. 4. 
PHILADELPHIA, PA 
It is not good form to write the descrip- 


tion of a device on the sheet of drawings 




















geometrically Horizontal reciprocation 


of B causes the geometrical center of slid- 


ing block X to 


while, at the same 


describe the required path, 


time, the block moves 


always parallel to itself, and theoretically 


i 
it makes no sensible pause at the apex of 





tend but a short distance, as roller B pre- accompanying the description. This is a the path [his solution ranks with the 
vents A from bearing hard against the fault committed by several solvers of best of those offered, except in the form 
ways except at the very corner, the guides Problem II. In some flagrant cases the Of its presentation 
for B being properly laid out parallel to drawing has been partly obliterated by PROBLEM II, SOLUTION NO FIG. S. SUG- 
AC up to the point of turning the corner. the writing. In treating future problems, GESTED BY PROF. R. H. RASCHE, DETAILS 
In order that the travel may be the same [| shall simply ignore solutions thus pre WORKED OUT BY W. WINE, BOTH OF VIR- 
in each branch of the path, with the sented. In consideration of the merits of GINIA POLYTECHNIC INSTITUTE, BLACKS- 
mechanism as designed, the distance CF Mr. James’ solution, however, I will pre- BURG, VA 
must equal the distance C A, equal to the sent it, notwithstanding this defect A “The engine linkage IV, P, H, drives 
travel in each guide, equal to FH. With very good and strong movement can be the sliding block H in the V-shaped path 
this mechanism the maximum speed is designed on the lines indicated in this so. H H’, H H", crank IW turning uniform 
when the sliding block is changing from fution. The connection of the pitman Ely; the other mechanism shown being for 
one branch to the other. This might be with the slide B, as also the center of the the purpose of positively changing the 
objectionable if the parts were heavy and driving wheel F, should be on the kori- motion of the block from one slot to the 
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SOLUTIONS OF PROBLEM II 
moving at very great velocity, on account zontal line passing through the geomet- other. While the crank turns from the 
of the inertia of the moving parts. Prob- rical center of slide B, and liberal bear- position WV”, sliding block 7” is driven 


lem I was solved in a somewhat similar 
manner, and a model was made to satisfy 
myself that there would be no binding at 
the turn. In a vertical travel of 3% inch, 
and running at 700 revolutions per minute, 
there was not the slightest binding.” 

H. C. Inslee, of Newark, N. J., submits 


a communication containing a suggestion 
of a solution which, while not fully meet- 
ing the requirements of presentation as 
set forth in the first number of this series, 
presents with it a blueprint of sketches 
wherein, instead of showing all essential 
parts the sketch, he 
fers to some of them only as shown in 
the detached difficult 
to place them properly in the assemble 
sketch in their correct relative positions. I 


upon assemble re- 


sketches, making it 


should 
provided for this slide. From notes partly 
the sketches, and partly on 
margin of the sheet the 
the 


ings on the opposite ways C be 
written 
the 
sketches, 
been written: 

A is the 
a sliding carriage fitted to slide in a dove 
after the manner of a 
slide lathe. WX is the sliding 
block, dovetailed the 
fixed guideway D, formed on or in frame 
A. C 1s 
slide B, 


projects, C having the 


on 
below 
has 


following description 


frame of the machine. B is 
tail guideway H 
rest for a 
running in ways of 

formed in 
block hg 


same form and di 


an open guideway 


through which sliding 


mensions as 2), so that when superim 
posed over D—position shown at half 
stroke in second view II’—they coincide 


to the position H, striking, just before 


the end of its stroke, the pin D:, which 
forces in behind the block /7 the bell 
crank stop S52, through the intervention of 
the linkage ( B., I upon further mo 
tion of the crank IV in the same direc- 
tion the block 7 is forced by the stop Ss 


As the block 
this pin is forced 
the the 


stop 5 


to travers¢ 


the path H H 
H slips off the pin D,, 
through 


to protrude guide by 


spring 7.2 bringing to position S” 


On the backward stroke of the block from 
H’ to H the block H is 


allowed to straddle 


the pin D. without moving it by forcing 
the spring-controlled slide A (see details) 
out of the ways At the same time the 


Stop S3 is driven in behind the block Hf 
by the it. Mm he 


linkage Upon the 
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further revolution of the crank these 

operations are continued. 

PROBLEM II, SOLUTION NO. 8, FIG. 6. AVERY 
lr. LEAVITT, JUNIOR CLASS, M. E. DEP’T., 
UNIVERSITY OF COLORADO, BOULDER, COL. 

Mr. Leavitt states that in this solution 
fewest parts with least friction have been 
the controlling motive. He further ex 
plains the solution as follows 


“In the beginning I considered the mo 


tion of an arm as ab rotating around a 


as a center in the arc limited by the rota 


tion of the poimt ¢ around o as a center 
Chis are gh can be made any desired 
length by the relative size and position 


of the parts and the distance between the 
open ends of the path of the desired mo 
tion will be determined by the length of this 
AT A 
centers a and o and the desired paths of 


line is passed through these two 


motion are constructed from the points g 


and fh such that the angle included at 7 
will be 60 degrees Che problem now 
resolves itself into changing the are gh 


nto the lines gj /. Evidently the point n 


must move up to 7 while 2 is describing 


This can be 
the 


half of its arc from n to g. 


around 


done by working out a cam 

center o such that the point a will move 

up along the path «+ y, equaling the dis 

tance which b must be raised to come to 
As the point b travels from n to g 


twice during one revolution of the driver 
ic, the point a must move up and down 
its path twice. Therefore, the cam ( 
must be of the shape shown and if care 
fully laid out 

! 


along two lines of equal length at an angle 


will give a positive motion 


ot OO degree S No guide S need be used 
in securing the desired motion as the 
point can travel in no other line; but 
vuides could be used to secure firmness 
with a diamond-shaped block and without 
danger of binding, as the motion 1s per 
fectly smooth.” 

Mr. Leavitt’s solution is another illus 
tration of the kinship of invention and 
geometry He does not, however, say 


how he would connect the sliding block 
to the arm ab, but, if guides were not 
make a rigid 


used, he would probably 


attachment. If guides were used and the 
sliding block were pivoted to the arm, | 
think that tilting of the block would occur 
near the apex of the angle with resisting 
forces applied as illustrated in Fig. 1 
The theoretical motion of a point in space 
is not always exactly the same thing as 
the motion of a mass which includes such 
point when the 
limitations, of which parallel guides in 
this problem may be taken as an example 


mass moves under rigid 


PROBLEM II, SOLUTION NO. Q, FIG. 7. R 
BLAZE], WHITESTONE, L. I 
This solution omits name and address 


on the drawing as prescribed in the first 


article of this series. If the description 
had become separated from the drawing, 
I should taken the trouble to 


examine some fifty sketches to have dis 


not have 
covered the one to which the description 


belonged. The description also is written 
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in pencil, instead of ink, which is not good 
form in supplying articles for the press. 
The merit of the solution, however, saves 
it from oblivion. The solution is similar 
in principle to that of Mr. James’, Fig. 4 
except that the rhombic sliding block is 
driven by a vertical auxiliary oblong slid- 


block, which, being rigidily attached 


\E Cale 


a 
- 


‘ ZF 


ing 


) 
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ria. 2 SOLUTION OF PROBLEM. II 


to the rhombic slide, compels the latter to 
move always parallel to itself. The opera 


tion is so obvious that it will be fully un 
derstood without further description, ex 
cept to say that the way for the vertically 
moving oblong slide is formed in a ver 
tical upright extension c of a sliding car 
b which works in a dovetailed way 
the latter 


the V-shaped ways of the problem 


riage 
includes 
Mr 


identical 


a in frame d, which 


Blazej also supplies a solution 
with that of Mr. James, and should share 
«fi 


¢ 
- 











Sy 
Roller x 
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FIG 6 SOLUTION OF PROBLEM II 


with the latter the credit of furnishing one 
of the best solutions offered 


PROBLEM II, SOLUTION No. 10, FIG. 8. J. 
COOK, BELGRAVE, LEICESTER, ENGLAND 
This solution also was presented in bad 
The with 


pencil upon the drawing itself, the lines 


form. description is written 


June I, 1905. 


of writing being thirteen inches in length, 
right sketch intended to 
show an alternative device for holding th: 


sliding block from tilting on its near ap- 


and across a 


proach to the angle of the path, and so 
the sketch of this 
device that I shall not further allude to it 


obscuring alternativ« 
The drawing is, however, a good one, but 
is not executed with regard to exactnes 
I think a very strong and 
movement might be designed 
the pla 
Jones. | 


of proportion. 
serviceable 
with the elements indicated by 
Mr 
upon th 


and elevation supplied by 
these 
presentation, in the hope of securing thei1 
Problem IT] 


announced at the conclusion of the pres 


make criticisms form of 


avoidance in the solution of 
ent article. 


In Mr. the 
block will first travel down the branch 


James’ solution, sliding 


] 


1 


revolution of the 
has 


on th 


and back again with on: 
As 


passed the edge of the 


crankshaft. soon as corner B 
claw C 
cam D comes into a 

tion, and sliding block has fin 
ished its stroke the 


claw-cam-lever will have brought C into 


claw-cam-lever, the 
when the 


first up-and-down 


engagement with the block With the 
next revolution of the crankshaft the 
block will travel down the branch E ot 


the path, and cam D will come again int 
action and move the claw-cam-lever back 
to its original position, the block trave1 
again, and so o1 Cam 
wheel G (ratio 2 to 1), 
thus making the cam throws opposite. The 


ing branch A 
is driven by spur 


frame is shown merely in outline Thy 


faces of the claws on the claw-cam-lever 


can be made adjustable to take up wi 
PROBLEM II, SOLUTIONS NOS. II, I2 AND 13 
MR. CARL J. ULMANN, NEW YORK CITY 
These solutions are simple, susceptib! 
of good mechanical construction, and 
cover, with only a single exception, all 
features needed to produce a _ perfectly 


satisfactory mechanical device for accom 
the This 


missing feature will be found in my own 


plishing movement sought 


solution when presented, which in 
other essential features corresponds witl 
Solution No. ¢ # Fig. 0, described by Mr 
Ulmann as follows: 
SOLUTION NO. IT, 
“A is a V-shaped guide. 
ing block to which is 


This pin is moved by lever D. 


FIG. 9. 
B is the 
fastened 


slid 

pin C 
Lever D 
oscillates back and forth and is shown in 
The 


be produced through connecting 


its central position. oscillation can 
rod I 
which may be moved by a driving shaft 
Lever D has a slot 


pin C can move as the block rises in the 


and crank. in which 


guides. Instead of having it run directly 
in the slot, it is, of course, very easy to 
attach a sliding block to pin C 

take up the Since this 
rather harsh block B 

the point of the V-shaped 
iary sliding blocks F and G have been 


which will 
wear. action 1s 
when approaches 


guides, auxil 


provided. The main block B is dovetailed 
both F and G, and the 


continues into the inside guiding part of 


into dovetailing 
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A, The effect will be that as block B AK will take lever F to the left and ad- (which would be a segment of a circle 

moves into the right branch of the guide- vance B up to the left side of the V- otherwise), and would necessarily require 

way it will leave block / in position, and shaped guide. During the return motion, the V-shaped guide; the same could, how 

take block G along. In the same way, it lever F will follow lever AK and return’ ever, be provided as well, in which case 

will leave block G in position, and take the V-guide to the apex, owing to the ac- the auxiliary blocks denoted as F and G 

block F along when it moves into the left tion of the spring. Lever K, continuing in solution No. 11 might be advantageous 
; 


branch of the guideway. Stop pins can, its oscillation, will move B up over the The shape of the cam can be determined 


of course, be easily eres which will right-hand branch.” according to the well-known principles of 


ne 


‘ ; cam construction The action being en 








| tirely symmetric the cam which gives 
2 é large movement to block D, and the cor 
1 bane! recting movement to block EF, will act 


precisely in the same way when block E 





























nA is to receive the large movement and block 
: , ~ !) the correcting movement, tor the pur- 
| G pose of having pin C tr vel p and down 
| 1 the right-hand branch of the V-shaped 
| . ” 
ya path 
. al | Mr. Ulmann offers still another solu 
\. tion, which is « ntially the ume as his 
solution 11, differing from it only in the 
mM 1 ' 1 . ; +1} 1] ] . 
node Of reciprocating the D k, a rocker 
: bar and link replacing tl lotted bar C D 
, shown in Fig. 9. 7 1 ft xil 
= jary, or shuttle b i named it ie 
ny soluti f Probl I, w conceived 
y/ dependently by \ who cor 
ributed t ‘ n February 
’ wh | ( t I regret 
to say, | not p We shall sec 
FIG. 8. SOLUTION OF PROBLE) n the study of problems during the prog 
. , ; ess of tl ( that 
prevent blocks /# and G from approach SOLUTION NO. 13, FIG. II 
. | extends tl applicability lide ind 
ing further to the apex of the path than “In this solution, the pin C, connecting . I 
the position shown, so that they will not two links 4 B, performs the desired mo- °° _— , ; r= om 
, , , - mechanic sill 
be liable to 1 terfere with the movement tion The other ends of these links are ‘™eCManical end 
1 1 1 t 1S St h n 1¢ t ] f ) 
SOLUTION NO. 12, FIG. 10 hinged respectively on blocks D and E, It i —s irae ve before 
“In this case, the V-guide A has only’ which are movable in the horizontal slides the grea ol 
one side, and the block B, carrying pin C, Ff In the center of the arrangement is ny particular probiet lore entering up 
is of a triangular shape. On pin C freely shaft G, carrying cam H. If block FE were m their examination, that alt igh quite 
turn two arms of the lever parallelogram stationary, the cam, in rotating, would a number of lutions of Problem II yet 
DEFG. H is a rock-shaft, on which move block PD to the left and make pi wait publicati t innounce 
K 
7 H 
FA 
_ oH 
\ D 
J ae 
w/ Cc aa ae 
i Zz I G I 
M Ne \ 
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SOLUTIONS OF PROBLEM II 
levers F and G hinge without being keyed C move in a circular arc approximating Pros_eM III 
to it. J is a tension spring having the the motion on the left branch of the V- Chis will, I think, be more clearly stated 


tendency to move block B toward the apex path. Since pin C is, however, required to by using a diagram, Fig. 12, in which A 


of the V. The rock-shaft carries lever K, move along a straight line, and not along represents a plan view of a gray-iron re 


which can be oscillated through connecting an arc, a correcting movement has to be tangular table twice as long as it is wide, 


rod L by means of a shaft and crank. given to block / That is, while block and of suitable strength and thickness 
There are also provided stop pins M and JD performs a quick and large movement 8B is a square gray-iron piece elevated 
N, preventing levers F and G from mov- away from the center of the shaft, the cam above the upper flat surface of the table, 
ing farther toward the center line than has to be so constructed as to give block and of any suitable tsenes s. If desired 


in the position shown. The oscillation of FE a slight movement correcting the path it could be cast integrally with the table 








and cored out on the under side. B must 
have its outer margin on three of its sides 
placed parallel with, and equidistant from, 
the end and the sides of table A as shown. 
It must be surrounded on three sides by 
guideways C, of equal width, enclosing 
a channel or sliding way W for the sliding 
block D may be of any 
width, if of sufficient strength. The block 
The way W has the uniform 
The block D is re- 
quired to (not 
exceeding 4 feet per minute) against con- 
siderable the 
way W about the piece B, as indicated by 
arrows, its practical use being to carry 


The guide C’ 


D is square. 
width of a guide C. 
with velocity 


move low 


resistance continuously in 


in a rectangular path a wood cutter ro- 
tating at high speed and formed on the 
extremity of a steel spindle, driven by 
belt mechanism and pulleys on jointed 
arms, after the manner of many existing 
wood-working The cutter 1s 
designed to excavate a rectangular channel 


machines. 


of semicircular cross-section in best qual- 
ity mahogany, the outside corners of this 
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FIG. 12. PLAN OF PROBLEM III 
channel each to be a quarter circle having 
a radius equal to half the width of the 
channel and continuous with the sides ad 
jacent to it. 

The problem to be solved is to provide 
mechanism for the block D to 
travel continuously in the four-part way 
and piece B, passing 
of the 
way (not reciprocating therein) always in 
No tilting of the block 


causing 


between guides C C’ 
successively through each part WV 


the same direction. 
in turning the angles of B can be allowed, 
mechanism, stationary or 
below the table, must 


and none of the 
moving, above or 
at any time extend 
the outer margin of the table A projected 
down to the floor (on which the legs, not 
shown, of the machine rest) except the 
belt or shaft motion to 
the machine. 
table A is assumed to set in a perfectly 
horizontal plane. 


materially beyond 


which transmits 


The upper surface of the 





Recently the tale has been told of a 
motorcyclist who certainly read the papers 
and made it a practice to apply all he 
learned in that way. 
road, and far away from a repair shop 


Being out on the 


where proper supplies were to be had, he 
ran out of engine oil, and proceeded to 
apply a precept of his favorite print by 
a bottle of salad oil at a gro- 
perhaps better 
suffice it to 
say that he was chastened and enlightened 
Bicycling World. 


purchasing 
His 


ivazined than described, but 


troubles are 


cet &. 


by the experience. 
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Letters to the Editor. 


Cutting an Internal Segment With a 
Planer and a Punch Press. 

Having designed a special machine that 
required an unusually large internal gear 
segment, it devolved upon the designer to 
find some way of cutting it. Bids were 
called for from firms making a specialty 
of this class of work, with the result that 
the job was rejected, with the explana- 
tion that, being out of the general run of 
work, it would be difficult to produce the 
gear with the required amount of accu- 
racy with their present equipment. So the 
method of cutting shown in the sketch 
was resorted to, with the best of results. 

A punch press of the required stroke 
was firmly anchored to a planer. A clap- 
per box tool-holder, such as shown in the 
sketch, was made to take a round tool, 
and was firmly held by means of a shank 
in the press ram. The depth of the 
tooth to be cut was regulated by a stop. 
The flywheel of the press was belted to 
run 50 revolutions per minute. In this 
the segmental gear being very 
heavy and the tooth, for special reasons, 
of 
provided than that which was furnished 


case, 
a fine pitch, no other fastening was 


by its weight. 
In the center slot of the planer table a 
An 


index C of the required number of divi 


stud B was fixed to act as a pivot. 


sions, which had been previously cut in 


an accurate dividing engine, was firmly 


doweled to the hub of the segment. Into 
the notches of the index an indicator of 
al exaggerating power of 1:20 was 
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How to Wind Springs With Initial 
Tension. 


It often happens that the machinist who 
does job or experimental work wants a 
spring wound close—not merely the coils 
lying against each other, but wound so 
that they give a tension without stretching 
half their length before it begins. Such 
springs are said to have initial tension 
and are known as initial tension springs. 

People whose business is spring making 
make these springs, but how, I have no 











idea. Very few machinists know how the 
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MAKING SPRINGS WITH INITIAL TENSION. 


trick is done. I accidentally got on to a 


way to do this work. I send you samples 


of some springs. One is wound as most 


machinists wind springs; the others are 
wound as hereafter explained. The lathe 
is geared the same for each one. The 


trick is not in gearing the lathe, but in 
giving the wire a bend back over the coil 
before it turns the 
gear the lathe that 


quite touch each other. 


on to arbor. I 
the not 
If the wire is 1-16 
inch I gear the lathe to a pitch coarser 


just 


SO cails do 





made to register the exact location of the than 1-16—1I5 or 14 to the inch. I then 
y) 
Punch Press 
Clapper Box Tool Holder 
Index Plate D Indicator 1:20 
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CUTTING AN INTERNAL GEAR WITH 
f 
the 


The 


made to 


next tooth following. sleeve D 


the 


indicator was slide on 
projecting end of E, and being in contact 
with the index by means of a spring F 
The indicator being mounted on a stud 
G, the of the the 


tooth following was read at tooth 


variation location of 
next 
HI, where the bracket 7 contained a zero 
line which corresponded to a line on the 


indicator pointer. DESIGNER. 
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\ PUNCH \ND A PLANER, 


PRESS 
feed the wire so as to give the wire a bend 
back over the coils, as you will notice on 
the end of one of the springs I send you. 

The wire 
feeds around the pin that is over the cen- 


I use a tool like the sketch. 


ter of the arbor, giving it the bend back 
This 
the 


just before it winds on the arbor 


bend must be in the right place or 
wire will straighten, thus destroying the 


initial tension 
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In the sketch, B is a piece of iron or 
soft steel thet is clamped in the tool-post. 
A is a piece of 4x2x2 steel riveted to B 
with a hole H for the arbor to pass through. 
This holds the arbor from out 


L is a short lever pivoted to A 


springing 
of place. 
at k. VP is the pin around which the wire 
passes just before being wound on the 
arbor and which gives the wire the bend 
before set-screw to 
adjust the pin P so that it will just pass 
You will 
notice in the sample I send that the spring 
is very stiff and requires quite a pull to 
start it. W. A. Bricur. 
[The springs are just as our correspond- 
“initial tension” 
the 


referred to. S is a 


over the spring being wound. 


ent states; the two with 
are extremely stiff, 
lacks this quality.—Ed. 


while other one 


A Milling Fixture. 

Having occasion to mill a series of ra- 
dial slots in the 0.083-inch sheet-steel blank 
A, I designed the fixture here described. 
Working from a center pin B screwed 
into a casting C is a machine-steel plate D 
clamped, when in position, by a thumb- 
nut E. Mounted in a convenient position 
by means of a lug on the casting C is a 
disk F controlled by a spring plunger G. 
At regular intervals around the face of 
disk F are hardened and ground stops H 
of different lengths and in number cor- 
responding to the number of slots to be 
milled in the blank. Each stop as it is re- 
volved into position is in line of contact 
with a hardened stop J, the latter being 
attached to a swivel under the plate D 
and having a parallel motion between two 
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steel plates secured to casting C. For con- 
venience and to make the movement sensi- 
tive we cut a rack in the top surface of 
the stop J, this meshing with the pinion J, 
operated by knurled nut A. The blank to 
be machined is first located on plate D 
by the pins L and M, and held firmly 
Disk F is 
rotated until the longest stop is in the line 
of contact, and plate D swiveled until the 


thereon by two small clamps 


stops are in contact, and then the whole is 
clamped in position by the thumb-nut E& 
and the cut taken. The thumb-nut is then 
slackened, the stop disk turned to bring the 
next stop into play, the thumb-nut tight- 


ened and another cut taken, and so on 
until all the slots are milled. The most 
valuable feature about the fixture is the 


method employed to obtain a series of ac- 
curate stops of very slight variation with- 


out using staggered plug holes. The 
scheme as appied to special fixtures is, I 
believe, entirely new C. F. H 


A Simple Device for Testing the 
Grinding of Twist-Drills. 

Che sketches show 
fective device for testing the accurate grind- 
Although there are 
efficient machines on the market for grind- 


a very simple and ef- 


ing of twist drills 
ing twist drills, it is sometimes done very 
carelessly, especially if the operator is a 
young boy, which is generally the case 
I see cases nearly every day where work is 
scrapped through the inaccurate grinding 
of drills, although the majority of them 
“grinding lines” to 


are provided with 


serve as a guide to grind them centrally 
r 
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inch 
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thick, bent to the shape shown in the side 
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SIMPLE DEVICI 


which has a 


the top, and 


two lock-nuts ( 


tested 


alter grin 


center B, whicl 


in the tapered end of 


extreme cutt 
end of 
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chalk 








MILLING FIXTI 


the drill 
ch is 
If two marks 


he bar A, whi 


we 


n drawn 
rubbed 


> made—the 


hole 1s drilled 


screw b, 





irned on 


position by the 
Che drills to be 
pivoted on the 
the center hole 


drill lhe two 
yf the business 
across 
white 
same 


with 
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as E and /}—the drill is not ground cor- 
rectly. If both the cutting corners follow 
in exactly the same line the drill is ground 
correctly. I have never known this meth 
fail to when a drill is 
ground centrally Fox ENGLAND. 


od to show not 


Device for Spacing Bolt Holes, Etc., 
About a Circle. 


tool worth having, and ma 
draftsmen will appreciate it 


Here is a 
chinists and 
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DEVICE FOR SPACING BOLT HOLES. 


after trying a few times to lay out a num 
ber of holes equally spaced in a circle. By 
using this tool the job is very simple, and 
for laying out cylinder heads and flanges 
it is hard to beat. 

Get a piece of sheet steel or zine as large 
as you wish the device to be, cut it into 
the shape shown, and with a center punch 
make a small mark at A. With dividers 
lay off 1 inch and scribe the are as shown 
at B, and keep scribing arcs % inch apart 
until you have covered the range desired. 
The one I have made runs up to 12 inches, 
and of course answers for a 24-inch circle. 
Each inch can be marked, or half inches, 
as one may see fit. Place one leg of the 
dividers on the 3-inch circle C 
sure off 3.527 inches as near as possible; 
then draw a line as at D down to the 
center punch mark at A, and where the 
lines C and D cross will be the starting 
point. Get the other lines the same way, 
using the figures given on the drawing for 
setting the dividers. The 
be marked 5, 6, 7, etc., showing the num 
ber of holes that may wanted in a 
circle. 

To illustrate: Suppose a flange is to 
have seven holes drilled on a 4-inch circle ; 
place one divider leg at A, the other at 2 
Then 


and mea 


lines should 


be 


inches, and scribe a 4-inch circle. 
place one leg of the dividers at 2 inches 
and follow around until striking the point 
where the line that is marked “7” at the 
top crosses the 2-inch line. That distance 
will be right for spacing seven holes on 
that circle equally; this will follow on any 
circle. The lines 5, 6, 7, 8, etc, can be 


extended to any length and marked at the 
top, as in the 3-inch size shown. 
There will be no use in putting lines 12 
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14, 16, 18 on the tool as we already have 
6, 7, 8, ete.; all that will be necessary will 
be to use one number twice—that is, say 
sixteen holes are wanted, we lay out eight, 
two holes and 
SOWLEY. 


then get half way between 
lay out eight more. E. F. 





Bar Gage. 
had 


when 


before I article almost 


ready to send you 


Once an 
you published 
almost the same thing by someone else, 
and now that I have this ready, “Roderick 
Dhu,” at page 159, must spoil it by some- 
thing very similar. As this is all ready, 
however, and as it is also somewhat dif- 
ferent from his, I will send it along any 
Way. 

In these days of factory-made machin- 
ist’s fine tools, good mechanics don’t care 
to make any tools which can be bought, 
for in all but a few exceptional cases the 
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for this purpose, and it needs but little 
explanation. 
of angle-iron, case-hardened and ground, 
so that it will fit a bar of any size without 
rocking. The ends the legs 
ground true to permit the gage 
used on very large bars and plane sur- 
The tang is riveted to the body 
1 


ve 


The base is made of a piece 


1 


also are 


to be 


of 


faces. 
as shown, and the scriber may fastened 
to it direct by the large thumbscrew, or 
may be used with either of the extension 
bars as the nature of the work may de 
mand, in which case the bar is secured t 
the tang by the large screw and the scriber 
to the bar by the small one. The scriber 
shown may be used in setting work to a 


line or a sutface, either internal or ex 
ternal. 

The tool is a valuable aid to anyone 
who bores work with a bar. I have used 


it successfully on bars from 1 to 16 inches 
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DETAILS OF 


boughten article is superior in every way. 

I don’t doubt that man who 
runs a horizontal boring mill has won- 
dered why some of the big tool firms don’t 
make a bar gage suitable for his special 
work. It is true that the universal surface 
gages may be used on a bar, but they are 
too heavy to be practically available. 

The sketch is of a gage which I made 


many a 








(oy 


a 
Hy *O)) AL 


Knurled 
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BAR GAGE, 


in diameter, but its field of usefulnesss 
does not end here, as it is very conven- 
ient to line up shafting with or to 
spiders in pipes or tail-shaft liners, in 
which case it is used on the tailstock 
spindle of the lathe while the work is be- 
tween the centers. 

If some of the big tool manufacturers 


would take hold of this and put it on the 


set 
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perhaps with modifications . and 


l can promise it a hearty 


market, 
improvements, 
welcome in at least one big engineering 
plant. Y. W. &. 





A Grinding Fixture. 


two 


Fig. 1 shows views of a piece of 
work made in large quantities, and which 
was required to be accurately finished all 
over by milling, then hardened and after- 
ward ground on the sides A and B. It will 
be noticed that the piece is tapered in both 
width and thickness, hence is a difficult 
part to handle as far as positive locating 
and fastening for grinding is concerned. 
The fixture designed the 
shown in Fig. 2. C is a gray-iron casting, 
with two tapped holes for securing it to 
the cross-slide of the grinder, and D is 
the seat or locating plate for the work 
This piece is of tool steel, ground tapering 
on the face, as shown in the top view, and 


for work is 


fastened to C by screws let in from the 
back. E 
F five hardened and ground steel blocks 
which fastened to C_ by 
and dowels blocks 
the work and locate it positively for height 


is an end or locating stop, and 
are screws 
These five support 
on piece G which is fastened in a shallow 
channel in C by three screws 

The clamping of the work on the blocks 
F is accomplished by means of five clamps 
H, which are of tool steel and hardened 








I 
i ( 
A The Work A ‘ 
FIG. I 











A GRINDING 


lo insure their locating the work squarely 
and positively the rear ends are provided 
with inclined faces contacting with piece /, 
as shown in the end view. Thumb-nuts 
J, studs K (secured by pins) and springs 
L complete the clamping apparatus 
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To eliminate the necessity for the oper- 
ator holding the work by hand against the 
seat D when tightening the clamps, three 
spring fingers M are provided which con- 
sist of 3-16 inch drill rod bent over for a 
distance of about 5¢ inch at right angles at 
one end, and then threaded for a certain 
distance from the other end; each finger 


ig provided with a spiral spring N, an ad- 











With this fixture the grinding operation 


iS an extremely simple and 


inexpensive 
one to perform, and the means employed 
sure imterchange 


Wan 


for locating the work in 

able production DorRAN 

Special Lathe Face-Plate and Angle 
Plate for Jig Work. 


justing nut Oandaknurled head P. By Che laying off of holes to be bored it 
pushing in onP andgivingahalfturn tothe jigs with height gage and butt system, 
head the bent end of the finger is brought and the accuracy desired by the up-to-date 
against the face 4 of the work; then the foreman, require something better than 
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SPECIAL FACE PLATE AND ANGLE PLATE FOR JIG WORK 
the ordinary lathe face-plate and angle 
plate 
[he method employed with the “ordi- 




















FIXTURE. 


clamps are tightened down and the spring 
fingers are released from the work by 
giving them a half turn backward and 


out of the way, leaving a free surface for 
the emery wheel which is an 8-inch cup 


wheel. 


nary” would be to set and clamp jig to 


the angle plate, using the surface plate in 
connection with the height gage during the 
the button, after which the 


angle plate is clamped to the face-plate 


setting of 


while the latter is resting upon the bench. 
the the 
the button as 


Of cours« workman would set 


angle plate so as to bring 
the face-plate as 
possible, and angle plate is 
lightly clamped to the face-plate all would 


near te center of the 


after the 


be carried to the lathe and screwed upon 


the lathe spindl [he micrometer indi- 
cator is now used in connection with a 
lead hammer to move the angle plate so 


as to get the button and then the 


angle plate is clamped tightly to the face- 


true, 


plate. It is usually the case that the but- 
ton will now be slightly out of true, re- 
quiring more pounding with the lead 
hammer. I,as well as others, have known 
the button to have moved during the 
pounding process, and as there is no 
means of knowing this until the test, a 


hole in the jig has been bored wrong, an1 
perhaps the foreman will say, “Why did 
you not set the button right?” 
The face-plate A 
gray-iron casting, 
B The face-plate A 
from the end of the spindle equal to the 


is made heavy, and 1s 
as is also angle iron 


has an overhang 


depth of the T-slot and tongues. This 
is to allow the T-slots to cross the face- 
plate without interfering with the lathe 
spindle or thread the face-pate. The 








732 
lateral adjusting screw C is made of 
Tobin bronze, and connects to the angle 


plate B by a steel nut having a projecting 
pin of sufficient length to pass through the 
angle iron, a nut and square washer tight- 
ening all to the face-plate when desired. 
C is squared at its outer end for a socket- 
wrench, and is held in position by a nut 
inside of the micrometer shell, as shown. 
This micrometer shell is graduated to one 
hundred divisions, while the lead of the 
screw C is ten to the inch, giving us a 
nicety in lateral adjustments. Under the 
micrometer shell next to the screw 
bearing is a hardened steel thrust washer, 
the washer and shell being keyed to the 
screw. The has a lateral 
movement of 114 inches, and a side move- 
ment of I inch at the point of connection 
with the pin D. This side movement is 
obtained by means of the knurled-headed 
adjusting screws FE bearing against the 
steel blocks, Fig. 5, bored to suit a hard- 
ened bushing upon the pin of nut D, 
clamping nut F being slightly released 
during the manipulations of the screws 


\ a — 
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[To | | 
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and 


angle plate 
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FIG, 2 
Er. The lower end of the angle plate 
is held to the face-plate by clamp and 


this 
stud being connected by thread to steel 
plate in the T-slot. The 
is controlled by means of the knurled ad- 
GG. A 
given to this end of the angle plate, as 
it is have the 
angle plate much out of center of the 
face-plate. If the 
angle plate more than the adjusting screws 
GG will allow, the screws are run back 
out of the screw swivel bearings connected 
to angle plate, when the adjusting screw 


stud shown in both Figs. 1 and 2, 
side movement 


justing screws wide range is 


sometimes necessary to 


it is desired to move 


nuts HT H can be moved to a more con- 
venient hole, holes on each lower 
side of the angle plate being shown. It 
will be seen that ample adjustment of the 
angle plate can be obtained without the 
use of the lead hammer or other unsatis- 
factory means for moving work, and the 


three 


better work production induces me to call 
it a good fixture. Holes are provided in 
the face-plate for counterweight bolts, and 
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counterweight provision is also supplied 
at the back of face-plate. It will be seen 
that removing clamping nut F and clamp 
at bottom of angle plate, as well as releas- 
ing adjusting GG, allows the 
angle plate to be removed from the face- 
plate to the surface plate or bench to have 
the button placed for other holes which 


screws 


are desired to be bored. It is not neces 
sary to remove the face-plate when wish 
ing to remove work from the lathe, or 
when desiring to reset the angle plate 

Fig. 3 shows the manner of making the 
T-slot so that the screw C can be put in 
place. Fig. 4 shows the squared end of 
the screw C and the shell 
Both face-plate and angle plate are strong 
ly ribbed and are very substantial 

BECK. 


micrometer 


Milling Fixtures. 


The three milling fixtures illustrated by 
the accompanying drawings were used in 
interchangeable 


the production of small 


work requiring great accuracy, and shown 
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flat-head screws as shown. E is the seat 
where the work is clamped for milling. 

The fixture is clamped to the platen of 
a small hand miller, and the work located 
and released by merely tightening or loos- 
ening the clamping stud. A sharp end 
mill does the surfacing. 

The second milling operation, that of 
milling the dovetail edges, is accomplished 
by means of the fixture shown in Fig. 3 
Previous to this operation the four holes 
are punched in the plate and countersunk 
on one side. The dotted lines in the plan 
indicate the position of the swivel clamp 
fastening the work in 
for the work is 


when removing or 
place. The locating seat 
at F, where pins engage the holes im the 
plate. G is the clamping bar pivoted on a 
swivel stud, and operated by eccentric cam 
and handle H. The fixture is located on 
the platen on a small bench miller which 
is equipped with two angular faced cut- 
and the fed to and from 
the cutters by hand. 

The third and last milling operation con- 
of B, Fig. 1 


ters, work is 


sists of milling the other side 
J Kr | 
j J 
< I = 
ta! KA 
i 

















MILLING FIXTURES. 


in Fig 1, where A represents a_ nearly 
square piece of tool steel 3-32 inch thick, 
which has four holes punched through, and 
two sides milled dovetail; and B a tool- 
steel plate to which A is riveted after the 
milling of 
countersinking of the holes and the mill- 
the dovetail much 
for the work. 

Piece A comes to the first milling opera- 


one side, the punching and 


ing ot surfaces So 


tion with the holes unpunched. This op- 
eration consists of cleaning up one side 
in the fixture illustrated in Fig. 2. As 


the tool-steel blanks are accurately punched 
out in the power press from straightened 
sheets, they are interchangeable and easy 
to locate and fasten 

The three views in Fig. 2 show the fix- 
The gray- 
the 
bottom, and at the top a movable clamping 


ture construction quite clearly. 
iron body has a locating tongue at 
jaw located by filister head screws and 
actuated by two springs and a clamp han 
dle. C and D are jaws of tool steel, which 
are fastened to the fixture and clamp by 





ba —— 
es a 
FIG. 4 
im nt 
—that is, flushing the rivet heads with the 


stock and cleaning the surface to size 
For this work the fixture shown in Fig. 4 
is employed 

The dotted outlines in the plan view in- 
the the work 
located and clamped within the 
I is the slide, J the 
plates up against which the 
clamped, K the back stops. JL is the actu- 
ating cam for the taper shoe or clamp /, 
and M is a stiff, flat spring, which causes 


the clamp slide to descend abruptly when 


when 
fixture 
locating 
work is 


dicate position of 


clamping 


the lever is raised 


WILLIAM DorAN 





Roughing Out Crank-Pins on the 
Milling Machine. 


I have in mind a wrinkle in shop prac- 
tice, applicable to engine and motor shops 
especially. The idea is this: In turning 
a crank-pin you are well aware that the 
time taken is per cent. of the 
whole job on the crankshaft. After block- 


about 75 
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ing your crankshaft out as usual and turn- 
ing your ends down for centers instead of 
swinging in your lathe, put it on your mill- 
ing machine centers and with an end 
mill sized to go between your crankshaft, 
rough off your pin, leaving enough for 
finish. Keep your cutter on the center 
unless you want a fillet, in which case you 
can regulate it by lowering your crank-pin 
off center. Have your flutes on the side 
of your cutter only long enough to enable 
you to take a good cut, say % to % inch 
deep, leaving the rest of the mill as rigid 
as possible. 

You will find that this little trick, al- 
though it can only be used on roughing 
out pins, is well worth trying. Take, for 
instance, a crank such as I tried it on, with 
only 1 11-16 inch space between the cheeks 
and 5% inches deep to the pin, what kind 
of a lathe tool can you get in there that 
will take a decent cut? Especially when 
cutting off the corners 

SHEPARD G. SMITH. 





Molding a Newel Post With Cores 
Only. 

Fig. 1 is a drawing of a newel post. The 
way we made a pattern—or, rather, core- 
boxes—for one of these lately was new 
to us 3y looking at the drawings you 
will note that it takes two o each of the 
oil cores A and B with the one center core 


il 
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a flask. Of course the coremaker puts 
more work on the job, but nothing com- 
pared with what the molder saves. Also 
note the amount of room and expense the 
foundry saves in regard to making all 
sizes of flasks and room in storing the 
flasks when not in use. This is quite an 
item. Making them this way the castings 
come out just as good, if not better than 


when made in flasks. Joun F. Pitz. 





A Key Puller and a Keyway Broach. 

Fig. 1 shows a key puller. The part A 
of the bar is hooked under the head of 
the key, the key is then drawn out as far 


D 1] 
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\ KEY PULLER AND A KEYWAY BROACH. 


as possible, then the stepped piece B is 
placed under the “heel” of the bar and 
advanced to the next step after each pull 
until the key is out 

The broach, Fag. 2, is used in an arbor 
press and does very satisfactory work for 
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MOLDING A NEWEL POST WITH CORES ONLY 


to meke the mold of a newel post. Lay 
core A on a level floor, then place the 
cores B cn top of core A. Lay in the cen 
ter core, then place another core A on top 
of the cores B, and the mold is ready (see 
Fig. 5). 

By this methad the molder is able to 
make twice the number of molds he 
could when using a newel post pattern 1n 


those that haven’t a keyseater. It is much 
better than chipping, planing or shaping 
and is quicker. These broaches are not 
very expensive, as one broach does for a 
number of sizes. The mandrel is key- 
wayed the width of the broach, with a 
taper of % inch to the foot The broach 
should have about 3-16 inch taper to the 
foot. In operation, place the mandrel in 


the bore of the Rub and set the collar so 
that the broach will enter the hub a short 


way, then press through with the press 
Two or three times through will suffice 
Of course the collar must be set a little 
lower on the mandrel each time to give it 
the depth of cut oe eS 


Jig for Drilling Holes in Plates. 


Drilling the end plates of automobile 
water coolers is quite a proposition to 
put on a manufacturing basis. More espe- 
cially so in a shop where the coolers are 
made on order, and each one a different 
size 

The plates for a cooler with 3-inch 
tubes and !'4-inch space between are too 
delicate to punch to advantage and the 
closeness of the holes and size of the 
plates, some of which contain 3,000 holes, 
precludes the use of bushed jigs. Drilling 
a quantity of plates at one time stacked 
is out of the question, as they cannot be 
held together solid enough 

To lay out, drill and ream a pair of 


plates containing 3,000 holes involves a 
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JIG FOR DRILLING HOLES IN PLATES 


] 


great deal of labor, and the rig shown in 


the accompanying sketches was designed 
to save some of the labor and to put the 
operation in the class of jig work 

It is of course desirable to do such 
work with unskilled labor. It is obvious 
that one hole drilled outside of the pre 
scribed limits would spoil a pair of plates 

The rig shown is of such design that 
the latter operation is out of the question, 
even were the operator disposed to do it 
The plates, which are brass, are soldered 
or riveted together in pairs, and two rows 
of holes laid out and drilled at right an 
gles as shown at Fig. 1 These extend 
entirely across the space to be drilled; 
this work being done by a skilled work 


man, but the balance may be done by an 








734 
ordinary machine hand without fear of 
his drilling too many holes or getting them 
out of line. 

Referring to Fig. 3, A is the drill-press 
head, B the spindle quill, and C the spin- 
dle. D is a steel yoke which is clamped 
to the spindle quill and travels up and 
down with it. Suspended from D by two 
rods E E is a jig plate F which carries two 
pilot pins G and is bushed to support the 
combination drill and reamer H. The 
reamer H/ is made straight so that it may 
be removed through the jig bushing, and is 
clamped in a split holder by collar and 
screw, as shown. 

With the rig adjusted to the drill press 
and a pair of plates drilled like Fig. 1, 
the job is ready to go ahead. As the spin- 
dle is brought down to the work the pilot 
pins G must enter two of the holes, Fig. 
1, and locate the plate in proper position 
before another hole can be drilled, the 
operation being repeated until the end of 
the row is reached, when it is obvious 
it must stop for lack of holes for the pilot 
pins to enter. A new start is then made 
at the intersection of the two rows of 
holes and the operation repeated until the 
Fig. 2 shows how the 

T HEODORE. 


plate is finished. 


holes are spaced 





Cheap and Poor Construction in a 
Lathe. 


A new lathe which we recently installed 
has a micrometer index on the cross-feed 
which has, from my point of view, very 
faulty construction in that the index dial 
is used as a washer to take up the thrust 
of cross-feed screw. I have made changes 
in it as at Fig. 2. Fig. 1 is as it was orig- 
inally. A is the pinion which operates 
fhe power cross-feed, B is the bearing 
which screws into the carriage, C is part 
of the carriage, and D is the index dial. 
It will be noticed that the body of screw 
is the same size from the pinion A to 
the shoulder on which the handle ‘fits. 
The handle is a loose fit, and when the 
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CHEAP AND POOR CONSTRUCTION OF A’ LATHE. 


nut is tightened it binds between the large 
surface of D and the handle, and as the 
binding screw in D is small it is not re- 
liable as a micrometer. I enlarged the 
hole in D and made the flanged bushing, 
Fig. 3, to put on the screw in the space 
between the handle and the bearing with 
the pin / to keep it from turning round or 
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slipping, making a slot in the screw for 
I to slide in. I find that the arrangement 
is better than it was before. Why could 
not the makers of this lathe have made 
the hub of handle like Fig. 4, and so have 
made a better and more reliable tool? 


D. W. RoceErs. 





A Handy Hand Punch. 
I enclose a sketch of a little device for 


punching sheet metal by hand. Though it 














be as ancient as the “Calf of Horeb,” it 
fi, 
, 
> 
iz 
a 
\h A 
| 
Guide 
Stock 
J ~— 
Die 
@ Punch Guide 
| 
American Machinist — 
Stock 
HANDY HAND PUNCH 


may yet happen to bless some other back 
woods jack-of-all-trades, as it has lately 
favored me, for, having no punching ma 
chine, either hand or power, I found my 
self confronted with a vast array of un 
created holes in a job. It 
looked like a case of “drill ’em, or bust.” 
Neither of these alternatives appealed to 
my taste; so I doubled over a bit of steel 
drilled a free hole through and through the 
ends, and lo! my sheet-metal troubles were 
history. This tool is ludicrous in its sim 
plicity, and surely must be an old idea. 
but I have never seen it in and | 
offer it to those of my brethren who, like 
myself, have struggled long in the need 
of it. Maurice R. WILLIAMS. 


sheet-iron 


use, 





Plant the Soap Under the Dirt. 


Someone has said that there 
things ‘which distinguish a civilized na- 
tion from the savage tribes—the wearing 
of white (“biled”) shirts and the use of 
Machinists are, at least, therefore, 
shirts 


are two 


soap. 
half civilized, for although 
may appear they are cer 
tainly great users of soap 

I may seem to be announcing a paradox 
(and my sanity may be questioned) when 
I state that the best time to wash one’s 
hands is before one gets them dirty, and 
the dirtier the work the truer is this state- 
ment. Besides the chemical action that 
soap may have, there is a mechanical ac- 
tion whereby the soap getting under the 
dirt and forming bubbles acts as a lever 
to pry up and loosen the dirt. 


white 


InNCcCON_ruoUs, 
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Now, when you have an exceptionally 
dirty job, and know you'll get your hands 
covered with black gudgeon grease or 
something equally ornamental, just rub 
them first with soap and let it dry in. 
When you wash up you'll find you've 
gained the upper hand of the dirt. 

Geo. W. ARMSTRONG. 

[If anyone chooses to let strong soap 
“dry in” to the skin of his hands, so that 
it may hydraulically jack up the superim- 
posed dirt, he must do it at his own risk 
It is 
to be assumed that our correspondent has 
tried it and likes it. When he speaks of 
getting the of the dirt, he 
evidently means instead the “under hold.” 


—Ep.] 


and not upon our recommendation. 


“upper hand” 





Jig for Milling Bicycle Head and 
Seat Bolts. 

The accompanying sketches illustrate a 
novel jig which was designed to mill the 
head and seat bolts of bicycles after they 
came from the automatic machine. 

By milling the bolt as shown at Fig. 2, 
drilling and pegging to prevent the bolt 
turning was avoided and the lugs were 
appearance, as the bolt 
came nearer the center of the lug, and con 
sequently tightened up 
effort 

The jig as here shown takes six bolts 


made neater in 


was with less 


at a time, but in actual practise we made 
it to take ten. 

A suitable piece of mild steel was taken, 
over, and then laid out as 
The holes A shown in Fig. 1 


machined all 
follows: 
were laid out from the bottom, these were 
drilled right through and plugs fitted 
tightly at B. The holes for the bolts were 
next laid out and drilled. Bolts were in 
serted and nuts put on them. The holes 
for the taper pins C were next laid out, 
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THE WORK AND THE JIG 


drilled, and reamed with a suitable taper 
reamer. 

The bolts were then taken out, and the 
plugs also, the latter eased to a slinging fit, 
and the holes for the taper pins were en- 
larged with the reamer 

The bolts, plugs and taper pins were all 


reassembled. and taken to the milling ma- 
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chine, and the top of jigs with bolts was 
milled out as shown. The mill running 
in the direction shown tended to draw the 
head of the bolt close up to the jig side. 
A slight tap on the end of taper pins was 
sufficient to allow bolts to be withdrawn 
and a fresh lot inserted, when a tap on 
the other end of the pins tightened them 
up JIGGER. 
England. 





A Six-Inch Height Gage. 


I will endeavor to describe a height gage 
constructed as shown in Fig. 1. It has a 
range, by thousandths, from zero to 6 
inches, is rigid and accurate and can be 
quickly set to exact position by inserting 
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come flush 
A hole is 


allows the scribing jaw to 
with the bottom of the base. 
bored and tapped to fit the rod e, and this 
hole must be parallel with the hole for the 
beam. An easy way to make the rectan- 
gular hole is to mill a slot of the desired 
width for a driving fit for the beam, start- 
ing at the rear of the block and then fit 
a piece of soft steel in the rear of the slot. 
This piece is riveted securely in place with 
a soft steel wire and finished on the out- 
side to conform to the base which is now 


as good as solid. The bottom of the block 


is turned out in the center to within %4 
inch of the edge 
The screw f is inch United States 


standard and cut twenty threads per inch; 
a 5-16-inch hole is bored through the center 


9 6 


“J 
w 
vi 


wrench so as to bring the zero line into 
correct position for wear. 
\ knurled 
for holding the scriber in 
tion 
Che 
ened and lapped to 
should be ground at an angle on top when 
the 
slotted to fit 
vided with two screws to compensate for 


to compensate 
locking nut is also provided 
any fixed posi- 
f hard 
a finished surface; it 


J 
steel 


scriber 1S 


The rear end is 
lide d and pro- 


edges are worn 


the 


rib of SI 


wear. On the scriber there are two zero 
marks which show at a glance the meas 
urements being taket The slide is also 


of tool stel and at the top a hole is bored 
but not till 
milled to as 


to fit the end of the screw f, 


ning 1s 
opel lg 


the rectangular 


The rectangular 


sure its bein 

















The set of six inde- 
pendent holes through both slide and beam 
are fitted with hardened steel bushings, 
ground and lapped to fit the plug, which 
locates the various inch settings. 

The beam a, which forms the main 
hody of the instrument, is made of tool 
steel, and one end is fitted to the base 3, 
where it is held in position by two straight 
One of the most essential points, 


plug, as shown. 
S 


pins. 
when building a gage of this design, is not 
to have the bushing holes in perpendicular 
alinement so that the plug c¢ will 
er any other hole than the correspond 
ing hole in slide d. The holes in the 
beam are not drilled till after the gage is 


en- 


assembled. The base block is made of 
nild steel and case-hardened, and in the 
edge of the block there is a slot which 
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6-INCH HEIGHT GAGI 
to receive rod e, and is recessed in the 
middle to give it a free sliding fit The 


upper end of the screw is turned to a 


the and secured in 


The top of the thread 


driving fit in slide d 
position with a pin. 
is turned off .or inch to allow the scriber 
The nut 


h is used for lowering and raising the 


g to slide freely on the screw 


slide, but instead of having the gradua- 
tion placed directly upon it, the microm- 
the knurled 
and lapped nut fits the graduated ring 1, 


cter nut is made in two parts; 


being a press fit. The advantage of this 


construction is that it allows the tool to 
be correctly adjusted without much 
trouble The ring 1 is graduated with 


fifty divisions, each equaling a movement 


of the scriber of .oor inch. This ring may 


be turned by means of a small span 


the 


made in 
is that through base by milling 


ugh = slid 


opening thi 


same way 


and riveting in a steel at 
\t the front 


scriber to slide on and one side is milled 


a slot piece of 


the open end is a rib for the 
at an angle and has graduations of .025 


inch for a distance of I inch 


lhe knurled head screw k bears against 


a flat spring / which always holds the 
slide in position when plug c is with 
drawn. When the tool is assembled the 
scriber is set to zero with the standard 
length gages I, 2, 3 inch, etc., and fast- 
ned with the knurled head screw. The 
holes are now drilled and reamed through 
ide and beam at the same setting: the 
me operation is performed when lapping 
tter the bushings ar Iriven in 


A. NorMAN 
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A Profiling Attachment for the Lathe. 

The accompanying 
profiling attachment to be used on a lathe, 
bolted to the carriage 
of the lathe in place of the tool post, by 
the two bolts, as shown in Fig. 1, the 
dowel pin D fitting into a hole drilled in 


sketches show a 


cross slide of the 


the side of the cross slide. This side of 
the cross slide must be planed parallel 
with the parts which guide it through 


its travel across the carriage. The sur- 
face A, Fig. 3, is planed parallel with the 
table, Fig. 2, and B at right angles to A. 
Thus the face of the table, Fig. 2, is at 
right angles to the spindle of the lathe. 
The table, Fig. 2, has a gib G and adjust- 
ing screws, as shown in Figs. 1 and 2 

The vertical feed screw, Fig. 4, has a 
small hand wheel, Fig. 8, secured to its 
upper end by a feather and nut. The 
nut, Fig. 5, should be made of bronze, 
and is fastened to the trame, as shown, 
with two flat-head machine screws. 

The guide pins (one of which is shown 
at Fig. 6) are each the same di- 
ameter as the cutter used with it, ard are 
fastened in the slot S of the bracket, Fig. 
7, with a nut, This bracket, 
Fig. 7, is fastened to the headstock of the 
lathe—between the spindle and the back 
gear shaft—with two cap screws which 
passthrough the bracket and screw into the 
headstock casting, the surfaces around 
the tapped holes being counterbored to 
make a true surface for the feet of the 


made 


as shown. 


a 
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The work and pattern are clamped to 
the table, Fig. 2, and operated upon from 
the side, as in the regular profiling ma- 
chine on the top. M. H. BALL. 





A Centering Tool for/Round Work. 

The sketch illustrates a tool which I 
designed for finding the true center of a 
piece of round work easily and quickly. 
All that is necessary is to span the piece 
of work with the tool, permitting the jaws 
A and B to grip the work, and the center 
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A PROFILI NG ATTACH MENT FOR 


tracket to bear upon. The slot S in the 
bracket must be in the same plane as the 
cross slide of the carriage. 

The cutter for light work may be in- 
serted in a and for heavier work 
a socket can be used that screws onto the 
spindle. 

The carriage is set to the desired depth 
of cut and locked in place, the cross-feed 
lathe is used for the hori- 
and the feed screw of the 
vertical feed. 


socket, 


screw of the 
zontal feed, 
attachment for the 


mr Uo 
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A LATHE 


point will then be dead in the 
ready for a light tap on the top of the 
knurled lock nut. The construction is as 
follows: 

The two jaws A and B are alike and 
have a 160-degree V milled in them, 
within which the work is grasped as rep- 
resented in Fig. 1. The crosspiece G, 
which is slotted at one end, is fitted 
square in a dovetailed groove in B and 
riveted fast. A also is grooved to receive 
C, and as it slides on C remains parallel 


center, 


FOR 
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to B. D and E are slotted links connect- 
ing A and B; E rests on two washers and 
just clears the topofD. The four guide pin 
holes are drilled on the 
A and B and equidistant from the center 
line of arm C. Through center of links 
E and D are drilled a 6-32 body-size hole 
and a %-inch hole respectively. The hole 
in E receives the 6-32 threaded shank of 
the center punch F, and the knurled lock 


center lines of 





nut G secures the punch, which has a 
\%-inch body that enters the %-inch slot 
At. 
M ( LV ) 
IT] ' 4 | 
Fie 
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FIG. 2 
ROUND WORK. 


in C and the %-inch hole in D. The four 
guide pins H, put through the slots in E 
and D and also through the washers on 
which E are forced into the 
in A and B. 

The point of the punch does not quite 
pass through the slot in C, the piece E be- 
ing sprung up slightly to keep the point 
from touching the work until the nut G is 
struck. The pieces C, D and E are made 
of 1-16-inch spring steel, and the point 
will always maintain a central position 
with the four guide pin holes. The tool 
sketched here can be used on work from 
14 inch to 2% inch diameter. The longer 
the crosspieces are, the larger diameters 
the tool will span. Fig. 2 shows the tool 
as it appears when closed up. 


R. 5. 


rests, holes 


Boone. 





A Chance for the Inventor. 


In this advanced age of modern engi- 
neering when all machinery is constantly 
being changed and improved in order to 
keep up with the times, how strange it 
is that no one given more thought 
to the needs of the draftsman! 

He uses to-day tools which 
tically the same as those which have been 
with possibly some 


has 


are prac- 
used for many 
improvement in workmanship and design. 

When using his inking instruments he 
stop, wipe out, 
can proceed, 
cent. of 


years, 


must constantly clean and 


refill before he thus losing 


easily I5 per his time. Much 
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time would be saved if these instruments 
were supplied with a device similar to a 
fountain pen, so that work 
could be done. 

The pencil compasses might be greatly 
improved by equipping them with detach- 
able scales and a pointer so that instead of 
adjusting them to a scale each time, just 
work the thumb-screw and the 
pointer. 

There is a lack of uniformity in the 
lettering on drawings, due to each drafts- 
man having his own 
style. We book-typewriters, 
not a tracing typewriter, so doing away 
with much of the tracer’s work and also 
obtaining absolute uniformity ? 

The draftsman is also in need of a uni- 
versal dotting pen which will neatly dot 
Some 
instruments 


continuous 


watch 


characteristics of 


have why 


straight lines, curves and circles. 
manufacturers their 
will do this, but they are either poorly 
constructed so that they will not do clear- 
cut work or they are not universal. 


claim 


It does not seem consistent to use water- 
proof drawing ink on 
tracing cloth, and then make blueprints 
from the tracing in a leaky frame on a 


non-waterproof 
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rainy day, and expect the tracing to come 
through uninjured. 

Why must ‘we pencil our drawings and 
then trace them, so doing double work? 
At this stage of enlightened engineering 
there should be some means of eliminating 
the tracing operation, so that when the 
drawing is once made, blueprints may be 
made directly from it 

It would that 
maker should have had an inspiration ere 


seem some instrument 
this to outdo his competitor and relieve 
the wants of the draftsman; for by a few 
radical improvements in the present in 
struments the draftsman’s work could be 


For Wood 


Rubber 


AMERICAN MACHINIST 


made more pleasant and his productive 


E. B. E. 


power considerably increased. 





An Adjustable Holder for an Incan- 
descent Lamp. 


The accompanying sketches show how 


this holder is made. A is a gray-iron 
case into which the ball B drops. Over 
the ball, and fastened to the case A by 


the screws J J, is the cap C. Between the 


cap and the case is a thickness of rubber 


packing. By having this spring packing 


Arbor for Turning Special Cutters. 
The 


I made 


accompanying sketches show how 


some cutters for machining four 
solid keys in a steel rmg as shown in Fig 
icked out and 


Fig. 2, to 
then 


first chi 


1. The cutters were 
counterbored off center, as in 
fit the special arbor shown in Fig. 3; 
they were put on the arbor and turned to 
the required radius. Fig. 4 shows a cutter 
} 
complet 
The arbor, 


was made to 


Fig. 3, had a collar A which 
fit tight in place, and a col 


11 





between the faces of C and A any desired lar B made a running fit to allow it t 
— 
“we 
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ANDESCENT LAMP HOLDEI 


may be 


amount of friction put the 
ball. D is an ordinary piece of ™%4-inch 
wrought iron pipe, one end screwed into 
the ball and the other into the piece F. 
The other end of F is bored a sliding fit 
for the tube E; this tube can be 
slid up and down through the pipe D and 


ipon 


brass 


clamped in any position by the thumb- 


screw G. The other end of the tube E 
fits the electric light socket. The wires 
lead out through the notched opening in 
tube. With this arrangement the lamp 


can be swung to any desired position and 
moved 


A. J. BruTscHE 


will stay there till 


ARBOR 





AND 


THE CUTTE! 


clamp squarely against the back face of 
the cutter. The arbor was cut away on 
one side to allow the cutter to set in at 
the required angle. The cutter was then 
turned, having the same radius all the 
way, allowing it to be ground without 


changing its radius 


T he 


work was clamped firmly in a 
fixture which was made to index it cor 
rectly The job was handled very suc 


cessfully on a slotting machine, and hav 
ing a large number of these pieces to make 


the cutters and arbor 


more than paid for 
themselves Y. A. Zu 
The Danger of Automobile Steam 
Boilers. 

A repair job recently came into 
factory which particularly interested 
because it was in support of a claim | 
have made for some time: That automo 
bile boilers are going to « rplode. 

Quoting from an automobile catalog 
“The Hartford Steam Boiler Inspect 
& Insurance Company of Hartford, ( 
say they have never known of a single ex 
plosion of a steam automobile boiler, ex 
cept it wa ned by « 
running away and upsetting.” 

Repeated tests have shown that the new 
wire woun pp I boilers would 
10t explode by gradually increas! th 
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pressure; before sufficient pressure 
could be reached, there was always leak- 
age around the tubes. 

But what will happen when these boilers 
become older and the two layers of No. 18 
gage music wire are attacked by rust and 
the strength of the shell approaches that 
only of the shell proper?—thickness of 
copper in the 14-inch size. 

If anyone questions their rusting they 
should examine the samples enclosed of 
the wire which came off the boiler sent 
us to rewind. ‘They are literally what a 
retiring motorman said of the company’s 
rails, “two streaks of rust.” 

The letter from the party sending this 
boiler didn’t indicate that he thought of 
anything in particular to be thankful for, 
though the shell had such an inflated ap- 
pearance that it resembled a_ balloon. 
There was no wire left except next to the 
flanges. We didn’t know how to rewind 
this boiler in a way to make it of further 


as 


service. 

If the inspection of automobile boilers 
is left entirely with the owners, the folly 
of it is sure to be impressed on the public 
forcibly and at any time now, as this in- 
stance shows that some of the early auto- 
mobile boilers are now old enough to 
make trouble. 

I beg to mention a few of the require- 
ments of the German government in this 
connection. 

In the type of steel boiler having the 
shell and one head drawn in 
one piece, the thickness must be at least 
addition there must be 
three iron tee-bands shrunk around the 
shell; 16-inch boilers must have eight 
stay-tubes, 18 and 20-inch thirteen; tub 
ing to water gage and safety valve, and 


seamless 


5-16 inch and in 


————— } 
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lieve something should be done to insure 
their safe use, and that steam-car builders 
should in their own interests, co-operate 
to bring about the regular, competent in- 
spection of these boilers. AMA. 


[The wires sent by our correspondent * 


are completely oxidized and_ evidently 
added no strength to the boiler whatever. 
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A Tram for Setting Large Work. 
In squaring large work on a planer, it’s 
very nice to have something to feel with. 
In some cases it would require a very 
large square, and the. larger a square is 
out of true, 


the more liable it is to be 


and it also is a hard matter to feel very 
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TRAM 


FOR 


Possibly a bronze or a nickel-steel wire 
might be used which would not be liable 
Ed.] 


to oxidation. 





Turning Tool for the Turret Lathe. 

I enclose a_ sketch 
which has proven very efficient for gen- 
eral work on screw machines. The body 
A, with a shank fit the turret, is 
screwed into piece B, so there can be sev- 
eral sizes of shanks of different lengths 
to take different lengths and of 


of a turning tool 


to 


$1zes 
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LARGE WORK. 
close with a square, for if the end of the 
blade comes in first there is 
nothing certain as to how much it may 
give. The sketches show a tram devised 
by James Bell, general foreman of the 
Ridgway Machine Tool Company. 

This tram was used for squaring large 
uprights for boring mills and_ similar 
work on a large planer. The base A has 
two uprights fastened to it and braced 
with the X. In front there are two true 
V bearings for the spindle B. This spin- 
dle must be round and of the same size 


contact 




















safety valve itself, all ¥g-inch inside diam- 


eter. 

A tablet must be secured to boiler 
rings by two bolts, for the inspector's 
stamp. This tablet is not to be covered by 


the asbestos jacket and must be so placed 
Copper-shell boilers 
are not allowed under any consideration. 

I do 
propelling automobiles 


as to be easily seen. 


not wish to condemn boilers for 


nor in any way 


underrate the value of steam cars (which 


is especially noticeable on hills), but be 








A TURNING 


TOOL FOR THE TURRET LATHE. 
work. C is a back rest block, secured to 
frame B with screws D. The tool is 
shown in cutting position. Back rests E 
are adjustable by plate F and screws G. 
The cutting tool-holder H oscillates on 
body bolt J, which is passed through frame 
B. The cutting tool J is held in position 
by two set-screws and is adjustable by 
screw K, eccentric and lever L on stud 


M. I used in this tool Novo high-speed 
steel, and it worked beautifully under 


heavy cuts TOMMEY. 








Muchinst 
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on both bearings. The outside faces of 
the V’s on both ends are finished for the 
collar of the spindle to come back against 
The edges of the base A, which is 12x24 
inches, are planed in line and square with 
the V’s, one side being done at the same 
the V’s are finished. 
The base is ribbed and has a good bear- 
ing on the bottom, though it is not’ over- 
heavy. The 
on the spindle, is cut to the shape shown 
to There 


setting at which 


wooden arm C, which goes 


make it balance in any position. 
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are two large wood screws in the arm, 
one to bind it on the spindle and the other 
to bind the thumb-screw. 

In using the tram, it is lined up against 
two parallel blocks placed in a T-slot of 
the planer platen. The slot and blocks 
are of course to be nice and true. The 
wooden arms may be made any length 
desired. The arm as shown had a sweep 
of about 5 feet. CAMERON 





Gang Milling Fixture for Tool Steel 
Wedges. 


In the accompanying drawing is shown 
a gang fixture which was designed for 
use in a Garvin duplex miller for the 
taper milling of interchangeable tool-steel 
wedges, one of which before and after 
the milling operation is shown in section 
in the upper right-hand corner of the 
drawing. 

The fixture is represented complete and 
with the work clamped and located in 
position for machining, and in the plan 
and side view the two cutters are also 
shown as they appear at the commence- 
ment of the cut 

The base 4 is of gray iron, with a nar- 
row ledge running completely around it to 
prevent the lubricant from flowing over 
the machine; and on the machined surface 
at the top is fastened a machine-steel 
plate B which has at each side four seats 
C milled in at an angle (as indicated in 
the plan view by dotted lines) for lo- 
cating the work at the required angle to 
the cutters. The blanks abut against the 
eight stop pins D and are secured by the 
four clamps E. The manipulation of the 
fixture in the duplex miller will be under- 
stood without explanation. 

Wma. Doran 
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A Simple Drill Jig. 

In the drawing A is a piece of duplicate 
work of tool steel, through one end of 
which it is necessary to drill a small hole, 
and B a simple fixture which was devised 
for doing the work, which fixture was 
also a very rapid producer, the drilling 
being done at the piece-work price of 2 
cents per hundred 
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against ledge b. The drill bushing e 1s 
carried by a plate which is fastened in 
place by screws and dowels, as shown 
The stop-pin for locating the work end- 
wise will be seen at f. The elongated hole 
in the base is for a cap-screw used to 
fasten the jig to the table of the sensitive 
drill press. The spring finger d swivels 
on the screw g, and has at A a pin which 


| i. 














A SIMPLE DRILL JIG. 


The piece A is first blanked in a die 
from the sheet stock, and notched at the 
end and then the long, narrow groove is 
milled and the hole drilled. 

The drill jig consists of a gray-iron 
base which carries a steel locating plate 
with a ledge b at one side and two 
dowels c, opposite, for guiding the work, a 
spring-actuated tinger d keeping the work 
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GAS FIXTURE FOR MILLING WEDGES 
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projects downward into a channel and 
rests against spring 7 which is backed up 


by screw 7 

In use the jig is simply secured to the 
drill-press table, with the bushing in line 
with the drill; the work is pushed in 
and up against pm f, and held against 
ledge b by finger d, while the hole is 
drilled WittrAM Doran 
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A Pattern for a Patch for a Cracked 
Column. 

A tramp steamer came into Philadelphia 
recently with one of her engine columns 
cracked all the way round just under the 
The column had to be patched, 
The job was done by 
Company. A 


cylinder. 
and in a hurry, too. 


the General Engineering 


I 


THE LEAD PATTERN. 


America’s 


piece of old lead bilge suction pipe, about 
Y% inch thick, was split, flattened out and 
cut into suitable lengths. These pieces 
were beaten to fit around the columns over 
the crack. The lead pieces were then re- 
inforced with plaster of paris, and the 
composite lead and plaster of paris pat 
terns sent to the foundry 

The illustration shows the shape of one 
of the pieces of lead. The job was started 
at 7 A. M. The workman fitted all the 
lead pieces in two hours. The plaster was 
put on in a half hour. The patterns were 
sent to the foundry and the castings were 
back in the shop and drilled for the cap- 
screws by 6 P. M. Next morning it took 
one man only an hour and a half to bed 
the castings on the column. DIXIE. 





How to Bend a Spring Loop Easily. 
We often hear the remark made, “It’s 


easy when you know hew.’ Such is the 
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we MWe 
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HOW TO BEND A SPRING LOOP EASILY. 


case regarding the bendirfg of loops on 
coiled springs used in every-day practise 
For the benefit of those who find it a 
difficult task, I desire to call their atten 
tion to the method I use. 

First of all, hold the spring with the 
left hand so the first coil is over the edge 
jaw, with the end of the spring 
at Fig. 1; then by striking a 
with a hammer on top of the 
first coil will open away from 
almost at a right angle, as 


of the vise 
upward as 
quick blow 
spring the 
the spring 
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shown in Fig. 2. Now catch this first 
coil in the vise as shown in Fig. 3—top 
view—and force a screwdriver in as shown 
and thus get the coil set in*line—see Fig. 
4. Then set the ear central by clamping 
the spring upright in the vise—see Fig. 5 
—and using a hammer and punch as close 
to the top of vise as possible. 
RoBpertT LACHMANN. 





A Cross-Feed Stop for the Lathe. 
The accompanying sketches are of a 
stop to be used on the cross-slide of a 
lathe for thread cutting and sizing both 
outside and internal work and also to as- 
sist in sizing on work that has different 
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driven by the outside nut through small 
pin P. Below this counterbore there is 
cut a groove, as shown in Fig. 3, to re- 
ceive the coiled spring S, which forces 
the two nuts apart as far as the bolt F 
will allow, creating a slight friction which 
prevents the nuts from moving by any 
jar of the lathe, and also keeps the nut 
bearing against the same side of its 
threads that it is when the stop is bear- 
ing against it. This keeps the dirt out 
of this side and makes the adjustments 
more accurate, particularly after the 
parts get worn. 

The stops (one of which is shown at 
Fig. 5—5-32 inch thick for a variation in 
diameter of 5-16 inch) are made in what- 
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FIG. 1 
\ CROSS-FEED STOP FOR THE LATHI 
diameters that can be finished with the ever thicknesses are required and are 
same tool at the same setting slipped on to the stud G, one or more as 
The clamping device C, Fig. 1, which required. The ones in use are dropped 


clamps to the carriage, is of the usual 
form, except that the end near the adjust- 
ing bolt is made wider than usual. Through 
this piece the bolt F passes freely and 
screws into the D, and is 
locked by the knurled nut / 

The bolt F is threaded 20 pitch, and the 


cross-slide 


adjusting nuts are graduated in fifty 
spaces, giving a reading of .oo1 inch 
These nuts are made as shown in Figs. 2, 


3 and 4. The inside faces are counter 
bored for the inner friction nut, Fig. 4, 
which fit in the outside nut, 


and is prevented from turning, except as 


1S an easy 


down on the bolt F between the clamping 
device and the adjusting nut, and those 
not in use are swung over against the pin 
H. between the 
washer K and the knurled nut L, keeping 


The spring J, which is 
them against the side of the clamping de- 
vice C, which is finished on both sides and 
is made wider than usual on the right side, 
where it hooks around the guide for the 


cross-slide to insure its always being 
clamped at right angles with the cross- 
slide and bolt F. 


Another stud G and stop-pin H can be 
used on the opposite side if required for 
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inside work. The stops, Fig. 5, may be 
slotted as shown at M if preferred, and 
their thickness should be marked on their 
sides, as shown. M. H. BAL. 





Attachment for a Profiler. 


The sketch shows an internal milling 
fixture used daily on one of the profiling 
machines in the milling department. This 
is considered an indispensable device, as 
it would be impossible to perform the 
task allotted to it otherwise. 


poms) 


| 


ATTACHMENT FOR A PROFILER. 
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The device, which is simple in con- 
struction, is composed of two pinions with 
an intermediate gear. The first pinion 
is made with a shank like an end mill 
and drives into the spindle in the same 
manner. Two blocks of the proper thick- 
ness are placed betwen the fixture and 
the frame to give clearance for the end 
of the spindle. The second pinion has a 
hollow shank for the cutter; the latter, 
being threaded on the end, screws into 
the pinion. Coe. 





A Broaching Job. 


A connecting rod like Fig. 1 came into 
the shop one day to have the cotter holes 
dressed out. They were pretty badly bat- 
tered and we had no slotting machine. 

In the accompanying sketch—which is 
made from memory—is shown how the 
job was done satisfactorily. A is a punch 
made from a 1x14-inch lathe tool for the 
I-inch slot, B is a piece of steel 3%4x2% 
inches, which was used for both slots. 
In the 1-inch slot it was held central by 
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consider doing well under the conditions. 
Oil was used liberally. The rod was sim- 
ply laid on two blocks, as shown. The 
slots were better than if slotted, as there 
was no springing of the tool. 

D. WINKEL. 


Expanding Arbor Fixture for the 
Vertical Milling Machine. 


The drawing shows a convenient fixture 
for use on the vertical milling machine for 
facing bosses on levers, etc., too long to 
swing in a lathe in the ordinary way. It 
is an adaptation of the well-known draw- 
back expanding arbor as used for lathe 
work, and, in fact, the one here shown 


OQ 











A fl. 








EXPANDING 


actually used the same bushes, pins and 
plates which had been previously made 
for the lathe. To those who are familiar 
with the drawback arbor, very little ex- 
planation is necessary; but as there are 


probably still a few who are not so fa- 

















Wood block 
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THE JOB AND.HOW IT WAS DONE. 


two square nails. C is a strip of sheet 
iron, three or four strips being used at 
the start, as the cutting was all at the cor- 
ners only. The blow was dealt slightly 
from the back, as hitting square made A 
dig in. 

The time spent, including making the 
tools, was about 16 hours, which I would 


miliar, the following explanation may be 
useful: 

A is a base for attachment to the table 
of the machine. B a bush bored taper for 
the whole or part of its length as required, 
then cut through lengthwise in one place 
and partly through in two other places at 
angles of 120 degrees. C is a plate fittting 


74 
tightly into the base A and bored for the 
pin D. The pin D is made a good sliding 
fit in the plate C, the head is turned taper 
to fit the bush, and the stem screws loose- 
ly into the collar E which slides loosely 
in the base, being held up by means of 
the spring F. A central stud is attached 
to the collar and is threaded at its lower 
end to suit the handwheel. A small head- 


1 


less screw prevents the collar from turn- 
ing. By turning the handwheel the pin 
D is drawn down into the bush B, ex- 
panding the bush sufficiently to grip the 
work to be held, the bush having been 
made only a few thousandths sthaller than 
the bore in the work. Upon releasing the 
handwheel the spring F lifts the collar 
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and pin, allowing the bush to close again 
and so release the work 

[he two rods JJ are used as stops to 
set the work against, and can be secured 
in any position in a vertical plane by means 
of the bolts and nuts. Of course the bush 
B, plate C and pin D would be made of 
any suitable size for the work in hand. 

Leicester, Eng H. A. DupceEon. 


Locating a Defect in Feed Pump. 


We were beating down the Delaware, 
outward bound, with every prospect of a 
quiet trip; no signs of anything working 
warm or coming adrift, and a smart look- 
ing crew im the fo’castle 

Our independent feed pump, of the ver- 
tical duplex type, was getting even more 
than its share of attention, as it had been 
newly installed. It was not by any means 
a new pump, but merely a rejuvenated 
sample fitted in temporarily while our 
own was being repaired at the shop. 

As we had been working it for two or 
three days feeding the donkey boiler in 
port, we were rather astonished to see it 
develop a peculiar kick in the action of 
the port leg. As the whole feeding sys- 
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tem presently began to give trouble—hot- 
well filling, heater overflowing, etc., we 
decided to shut down the independent 
pump and heater, and pump direct from 
hot-well to the boilers. When this chang- 
ing over had been accomplished, we start- 
ed in to overhaul the pump; a mighty 
pleasant task on sailing day. 

As we usually find a water valve broken 
in a case of this kind, we turned our 
attention to the suction and delivery 
valves. The covers of the valve chambers 
were removed, the valves taken out and 
examined; no springs or valves were 
found broken. We also tested the lift of 
the valves, but found no fault there. 

From many experiences of a like na- 
ture, we knew that by raising the pump 
rod to the top of the stroke, a hand could 
be reached in through the valve seat and 
water port, far enough to feel the nuts 
on the bolts of the bucket. After a few 
ineffectual attempts, this was accom- 
plished, and the buckets found O. K. We 
now replaced the valves and springs and 
closed up the chambers. 

The slide valves next claimed our atten- 
tion, the pump rods being put in position 
and the lead of the valves examined. The 
valves were found as originally set, and 
we decided the fault was not there, re- 
placing the doors on the chests. 

As time was passing, and as yet no 
clue to the trouble had been found, we 
thought we would try her with the steam. 
On starting her away easy, she pumped 
with a good steady stroke. We were just 
beginning to feel pleased, when, to our 
chagrin, the old kick resumed business 
and once more we shut down the pump. 

After a short consultation, we decided 
to examine the pistons, and the engineer 
whose spell it was on the job, gingerly 
climbed up on the cylinder covers; it was 
about 150 degrees Fahr. up on top. 

When the covers were off, the follower 
nuts were removed and followers lifted. 
We found two of the piston springs brok- 
en in one cylinder, and the piston ring 
in the other turned round so that the 
split was next to the steam ports. We 
* rectified these matters, gave the cylinders 
a little oil, and closed them up. 

Again we tried the pump, and again 
she kicked. This was getting serious, 
and we were heartily sick of the look 
of that pump and the ever-increasing lit- 
ter of tools on the floor plates—we were 
also losing sleep. 

Someone found that the set-bolt (grip- 
ping the seat of the feed delivery valve 
on the pump) was easy, and as it was 
screwed into the head, we took it out. 
We had no brass set-bolts that length 
in the store, so getting a piece of stud 
brass, we screwed it in tight, put on a 
jam-nut, and cut off the spare studding. 
If that seat had been rising with the 
valve, we now had it good and fast. 

Tried the pump again, but the old im- 
pediment was still there. 

At this juncture, a comparatively green 
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assistant suggested that some of the seats 
in the water valves might be loose. The 
Second explained to him that our feed 
pump seats were solid—part of the cham- 
ber—so to speak. Then it occurred to 
the Third that this pump had had an 
extensive overhaul, and on his suggestion 
the valves were again lifted. We felt 
like falling on the “green” one’s neck and 
shedding tears of joy—for new seats had 
been fitted to the pump and two of them 
were loose. 

Well, the whole cause of the 
was—that the seats had been driven into 
place and left that way, no pins or any- 
thing being fitted to further secure them. 
We drilled two 5 holes through the walls 
of the chamber and tapping them out fitted 
two set-bolts gripping the seats. Need- 
less to say, our troubles were ended, for 
on setting the pump away again she 
worked satisfactorily, after twenty hours’ 
stoppage. Two or three days later she 
again gave trouble, but we were correct 
in guessing another seat loose, and she 





trouble 


was again at work in an hour. 


X. Y. Ezee. 





Apprentices and Graduates. 


Mr. Hind’s article at page 596, together 
with the one to which he refers, seems to 
open up the question as to whether ma- 
chine-shop owners are doing what they 
ought for their own good in the way of 
growing a new crop of machinists. Since 
it is the fashion to criticise technical col- 
leges, why not get after shop owners? 
There are a great many people who im- 
agine that technical colleges are only at- 
tempting to make machinists, and a great 
many more who think that machine-shop 
apprentices make the equivalent of techni- 
cal graduates. No amount of persuasion 
will ever convince some of these people 
that the shops and the schools are really 
working for different ends. Because a 
few exceptional men attain great hight via 
the shops, and not every graduate of a 
technical college reaches the same posi- 
tion, is no criterion. The real object of 
shop education should be to make capable 
machinists, and where possible, from the 
most capable of them, foremen. The po- 
sition of master mechanic or superintend- 
ent may be reached with about equal ease 
by either road; but the man who gets 
higher by the shop path is either naturally 
so gifted that he can leap all barriers, or 
else he does it by patient, plodding slavery 
to books at night. The few men who have 
the patience to get somewhere by this 
path are men who deserve and earn all 
they get; but just think of the waste of 
time, the inefficiency, so to speak, of the 
method. 

But however much it may be that we 
desire to reach the great heights, there are 
many of us to whom the attempt is just 
as foolish as it would be to try to fly. To 
such the machine shop is the only present 
path, and for the sake of such it seems as 
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if we ought to prod the shop proprietors 
a trifle occasionally. | just 
as bad an offender in a small way as any- 
one, for in spite of the fact that I have 
run a shop for some ten years, I have not 
had more than three or four apprentices 
who were worth their salt when they left 

“Apprentices are a nuisance; they don’t 
pay (as usually managed), and if they are 
good for anything they quit early before 
you can get a profit out of them.” This 
is the usual reply to any request for an 
opinion of the apprenticeship system. My 
experience confirms this opinion. A sam- 
ple of two young men or boys will suffice 
to illustrate the ways in which I have at- 
tacked the problem. The first one, “Jack,” 
was some distant relative of my foreman. 
He had, or ought to have had, a good 
strain of Yankee and mechanical blood 
in his veins. Coming so well recommend 
ed, we had great hopes of him. The first 
few months everything went finely, but 
after a little he seemed someway to get 
the idea that it was up to us to drive me- 
chanical ideas into him, and that it was 
unnecessary for him to be even openly 


have been 


receptive. After that he grew more 
and more stubborn and_ stupid, un- 
til at last, when we were just about 
ready to fire him and take the con- 
sequences, our men. or most of them, 
went out on strike and he_ went 
with them. This was the only redeeming 


feature of the strike. About a year later 
he came to see me and begged piteously 
for a recommendation to a certain job. 
It appeared that the fact of his having 
been in this particular strike had kept him 
all that time from getting any place that 
was even reasonably good, and since the 
fellow seemed to have learned his lesson, 
I gave him his paper. So much for a 
discouraging sample. In the second case, 
“Jerry” came into the shop one day, said 
he had worked all his life in a shoe shop 
but wanted to be a machinist. Now, I 
have always had good luck with the kind 
of a machinist that originates in a shove 
shop, but my experience with Jack was 
still under way. After hesitating some 
time, I told him that there was a helper’s 
job open that was worth $1.50 a day, but 
that if he wanted to take it at $1.25 we 
would try to give him an _ occasional 
chance at better work. I gave him to dis- 
tinctly understand that if he earned more 
pay he would get it, and the way he 
would know how we liked him would be 
by watching his pay envelope. Well, he 
took up the proposition instantly and 
went at it with a will. He was a good 
deal of a boy and had his tricks and liked 
to talk pretty well, but his pay envelope 
grew heavier steadily. Occasionally we 
got out of patience with him, but he was 
so good natured that we couldn’t quite 
fire him. Now, this boy Jerry within a 
year was as near being a machinist as 
any one of the apprentices that has filled 
out a full term with us. Soon after his first 
vear, Jerry left us for a while and went 
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ut of town to work nights for 25 cents 
an hour. He was put to running a 36- 
nch planer the first thing. He had had 
very little planer work with us, but he 
seemed to have gotten the principles of 
etting work pretty well, and he knew how 


to handle the machine. After about a 
ear’s absence he came back to us and 
took his place alongside our best men 


without question. 

I am fully convinced that this boy Jerry 
would have been no more of a success 
aS an apprentice than Jack was. Most 
boys are hopeless if put under restraint. 
Just as soon as they run up against any- 
thing that looks like compulsion it looks 
like a barbed-wire fence to them. It is 
only human nature, and a boy is a little 
more human and a little more natural than 
aman. If you can only persuade yourself 
to treat a boy like a man, you immediately 
appeal to a manhood that is latent within 
every one of them, and you will find in 
almost every case that your appeal is an- 
swered. The principal appeal you can 
make to either is through his pocket-book. 
If a boy understands that you will pay 
what he is worth as he goes along and 
understands that he is free to go if he 
doesn’t think he is well treated and also 
understands that in earn his 
living at first he has got to do rough work 
most of the time, then you can hold him 
All the laws you can make won't bind 
him; not if he is smart enough to make a 
good machinist. The only apprenticeship 
system with which I have any patience is 
the system of common sense applied to 
each individual case. 

It seems probable that the general 
adoption of this method would gradually 
result in a better class of boys learning 
the trade. The greasy mechanic is under 
the ban of the girls of the time. The 
influence of the fair sex is something 
not easily to be overcome and is not to 
be reckoned with lightly. They don’t have 
much admiration for a boy who is a slave, 
even if a voluntary one and for only a 
term of years. And the apprenticeship 
system is only another form of slavery 

So far as foremen are concerned they 
are born, not educated. A certain knowl- 
edge of mechanical matters and a limited 
amount of experience is of course neces- 
sary, but these are nothing but what any- 
one may readily pick up in a short time 
Beyond this it is simply a case of handling 
men more than materials. To handle men 
means to have either their confidence or 
their fear. The latter answers the purpose 
after a fashion, but the former brings the 
best results. And it is not the confidence 
that the foreman will always know just 
how best to do a job that counts, it is rather 
the confidence that he will be square; 
that he won’t lay his own blunders onto 
his help and that he won’t favor one for 
Square dealing is learned best 


order to 


the other. 
in the school of hard knocks, not in col- 
lege spending one’s father’s money. So 
the graduate of the shop stands a vastly 
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better show for a foreman’s place than 
the graduate from the school of softer 
influence where, if the boy has a sore toe, 
he has his father come on to help him 
ENTROPY 


home for a vacation. 





“Doing Worthless Work to Order.” 


Mr 
at page 592, I would offer the following 
summary of my own experience and meth- 


As an answer to Alton’s question 


od of dealing with customers who desire 
what one of my boys has aptly dubbed “a 
fool job.” 

The genus inventor is well represented 
here, and every little while someone comes 
in to have a job done. If my advice is 
asked, it is given; if not, my customer is 
what he wants or 


either positive as to 


is very hazy on the subject. The former 
gets what he comes for; he has a right 
to expect it without argument, and if it 
does not suit his purpose he considers it 
no one’s fault but his own 

The man with hazy ideas must be han- 
dled differently, and he comes to me in 
two quite different states of mind. The 
first is a very positive individual with a 
very clear conception, to him, of what he 
wants. I never argue with such a man. 
Instead, I draw up a written contract cov- 
ering the work in detail and expressly 
stipulating that no guarantee is expressed 
or implied that the thing will work. I 
agree to follow the submitted 
(and bearing his signature) but 
be accountable for errors on his part, and 


drawings 
not to 


I make a further provision for an advance 
fee and for payments as the work pro- 
gresses. If the contract scare 
such a customer off, I have no subsequent 
trouble with him. 

The other type of man with hazy ideas 


does not 


is amenable to reason, and I go over the 
work in detail with him, revising his draw- 
ings and getting order out of chaos. The 
subsequent work is easy. 

Of course it will sometimes happen that 
the job wanted is impossible of accom- 
plishment or that the details given are too 
vague to be followed. In such a case I 
simply decline the job, with the excuse 
that I am not properly equipped to handle 
For following this course I 
have sometimes fool, but 
I have made no enemies and I have not 
acquired the reputation of “working a 
customer for the money there is in him.” 

To cite an actual case: A year ago 
there was brought to me a beautifully 
finished set of working drawings of an 
appliance recently patented. On looking 
these over I found that while commercial 
material was called for commercial sizes 
were not given, and that the friction losses 
of the moving portion were apparently 
greater than the driving power provided. 
In addition to this, the machine, if built, 
would not answer its purpose when put 
upon a commercial basis. This latter part 
of the case did not concern me; the former 
two did, and I suggested that it would be 
make- 


such work. 


been called a 


advisable to rig up a temporary 
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shift to determine the friction losses and 
to see whether the thing would go at all 
or not. For reply I was cited a chapter 
from Kent on coefficients of friction, etc 
No use of wasting talk here, for I charge 
shop rates for wind, so | called attention 
to the fact that the drawings would need 
revising to adapt them to the chief mate- 
Here, again, 

the 
were 


terial (gas pipe) called for. 


I was met by the reply that while 


diameters and thicknesses of wall 
not on the market they could be made to 
the the 
1 should 
and use the sizes that would 


that | 


order when manufacture of ma- 
chines was commercial, and that 
go ahead 
approximate those called for, or 
might substitute brass pipe where neces 
sary; and in proof that such pipe would 
answer the purpose, a table of brass tubing 
beautiful table 
and it showed what the mill could produce 


or der, but it 


was produced. It was a 
if given a sufficiently large 
what could be furnished in 
called at 


did not show 
half-pound lots from stock. I 


tention to the fact that but very few of 
the sizes wanted could be had and found 
an answer also ready for that. It was 
a freak machine, and an inventor with a 
big knowledge of catalogs and a very 
small knowledge of mechanics from the 


shop standpoint. Accordingly, I drew up 
a contract agreeing for a stated price per 
hour to build the machine according to 


the drawings submitted and specifying 
that as I doubted the practicability of the 
machine I assumed no liability if it failed 
to work. The remarks that followed were 
not highly complimentary and I did not 
get the job 

Now for the sequel 
a new customer appeared 
a set of drawings with the request that I 
look them over carefully, make any desira- 
ble changes and make a complete set of 
“Do you 


A few days ago 
He produced 


patterns. On leaving he said 
know Mr. ——?” 
ago) “He told me to take this to you and 
leave the 
would be honest with me.’ 

I subsequently learned that my first cus- 
tomer had succeeded in getting his ma- 
chine made. He is so far several hundred 
dollars out of pocket and is still trying 
carefully prepared 


(my customer of a year 


matter in your hands for you 


to discover why his 
figures fail to work out in the shop 

In the course of my existence I have 
received so much gratuitous assistance (?) 
that I have grown chary of offering it; 
and as I have not always seen fit to dis- 
close the purpose for which I wanted 
something done so I have found others 
taking the same attitude with me. The 
most amusing this sort oc- 
curred about two years ago. At that time 
I was working on a model of what I could 
easily discover was a speeding cart for a 


instance of 


certain horseman—one of those men who 
are all horse and who talk and think noth- 
ing else. I had made and remade various 
parts until nothing but the fact that my 
work suited and that the jay was prompt 


kept me at it. The parts were made sep- 
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arately and taken home by him and assem- 
Perhaps I dreamed it, I think he 
told me, but at any rate the speeding cart 


bled there. 


idea was firmly fixed in my mind and I 
considered the thing I was building the 
Were it 
not for the fact that my customer knew 
should have 
a thief for taking his money. 


biggest freak I had ever struck. 


exactly what he wanted I 
felt 


Imagine my surprise, then, when I was 


like 


invited to witness the device as finally 
assembled and found it to be a machine 
[ king apples! 

a prevalent idea, fostered by 


for pac 

[here is 
many patent attorneys, that the possession 
of a patent is the immediate precursor of 
As a natural result, the fellow 
the 
rushes off to get a model made and ap- 


a fortune. 


who stumbles on germ of an idea 
plies for a patent, never stopping to ascer- 
tain the commercial value of his invention. 


The majority of patents never reach the 
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FIG. I. PULLEYS FOR AUTOMATIC 


FRICTION 
SCREW MACHINE, 


stage of manufacture, yet one might as 
well emulate Joshua as try to dissuade the 
average man from learning his lesson in 
the great school of personal experience. 
It is only after he has seen the working 
model and has tried to put the idea to 
content. He 
is bound to spend his money, and I have 
yet to see the man who seriously regrets 
the money the lesson has cost him. I have 
never yet found who held the 
mechanic responsible for the failure of the 
device, provided it was made according to 
and where the bill for labor 
had been honestly rendered. 
Wheaton, III. Howarp N. 


commercial use that he is 


anyone 


directions 


Lyon. 





Che band saw is undoubtedly the most 
satisfactory appliance for use in the brass 
foundry for cutting off gates and risers 
It gives quicker and better results than a 
hand saw and may be used for the largest 
When 
the band saw is broken it may be cut up 
and used for the hand hack-saw.- 


World. 


kind of risers as well as gates. 


Brass 





The Chinese Government has issued its 
first patent. It is for an electric lamp 
called “bright moonlight,’ and the in- 
ventor is a resident of Nankin, the old 
capital of the empire 
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Automatic Screw Machine. 

At page 663, Vol. 24, we illustrated the 
automatic screw machine built by the 
Automatic Machine Company, of Green- 
field, and 
some details of this machine as now con- 


Mass., we herewith present 
structed. 

The drive for this automatic, as will be 
recalled, is by a single belt which operates 
two friction pulleys on the spindle, and 
the feed mechanism as well; this belt pas 


sing nearly around one pulley, then over 
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The operating sleeve D carries three 
sets of toggles E for each friction, and 
only a slight movement endwise of D is 
necessary to the spindle 
tion, which reverse, owing to the several 
disks, is accomplished quickly, yet with 
out shock. 

The cross-slides are mounted as in Fig 


reverse rota 


2, on a bracket with working faces ver 
tical, so that chips cannot lodge; the 
bracket itself is bolted to the headstock to 
reduce overhang of spindle and tools. Th: 
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a pulley on an oblique shaft which drives 
the feed, and back around the other pul- 
ley to the countershaft, so if the spindle 
stops through the belt slipping or heat- 
ing, the feed stops as well. The cam 
drums, as will also be recalled, are pro- 
vided with T-slots, to permit of easy ad- 
justment of the cams, and a set of gray- 
iron cams of various angles for the 
drums and disks, accompany the machine ; 

















FIG. 3. 


the drums being enclosed by cylindrical 
guards, after the cams have been set. 
The arrangement of the friction pulleys 
for the spindle is shown in Fig. 1, and as 
here represented, the friction members in 
each pulley consist of a series of circular 
plates A A, half of which rotate with the 
pulley (being driven by a pin connected 
with adjusting disk B) while the inter- 
mediate plates are feathered to sleeve C 
which in turn is keyed to the spindle. 


method of finely adjusting the two cross- 
slides relatively to the spindle and cam 
levers is clearly shown; also the device 
for taking up wear in these slides and 
in the vertical slide above. 

A longitudinal section through turret 
and slide of a larger size machine of prac- 
tically the same design is shown in Fig. 3. 
It will be seen that the turret has a 
large bearing flange and a guard to ex- 
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TURRET SLIDE. 


clude dirt from the bearing surfaces. The 
steel hub extending downward, carries 
two toothed disks which engage with 
racks for rotating the turret. The lock- 
ing pin, located as indicated, enters taper 
holes in bushings which 
are fitted in the periphery of the turret 
base; and a taper gib adjustable from the 
rear takes up any play of the bolt. 

The inclined shaft, driven by the belt 
which operates the spindle, extends down- 


hardened steel 
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re tools may be left out and the turret 
tated past the vacant holes without loss 
m 


\ hand-wheel is mounted on tl front 
id of th 


worin-snatlt (yust in front oO! 


head) for traver ng th I¢ l hand 
tch controlled by hand-whee 
necting or disconnecting powel 
[he chuck and stock feed mec sm 
matically operated by cams on_ the 


y by hand by means of a pair of levers 
h, in conjunction with the hand feed 
the turret slide, facilitate the setting 
t machine on different cla s oft 

rk 


An Interesting Mechanical Career. 
In the 


valuable series of papers having 


» do with the history of watch factories 
America now current in 7/ie American 
veler, we tind the following sketch of 


the life of a typical \merican 


Having developed into a 


round machinist, he of course was capable 


f§ manufacturing watches as well 9 
r locomotives 
George Hunter was born on a farm in 
ranklin county, Mass., Novembet 3 
834. He attended the district schools 
til fourts 1 \ rs I ve, whe tart 
to rn " g 1 entered 
emp] f J. Russell & ( the 
1 t S (,ree! | \lass where 
I Nn ed he sp re IN<0 
then r\ 
( t\ ( ( ( 
) 1 the M ‘ \\ | 
I Nn i p | 
i \ < 
1 p t 
S) o lass 
¢ f 4] \] 
( ( | | 
d T 
cts for | 
; f 
hans S. 
. 17 sg 
I 
1 , [ot BE 
l he ) | cle w S 
tl 1 9 ; 1 
~ He ( () ) 
54 d_ shortly er | 1 the 
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At the bre ki go { 
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Im tine Wale iking 
{ f m&6r1 M | 
tion with 
Binghampton, N. ¥ 
vas e& was 
\\ h factory, Ww 

vas promoted t 

the chinery 
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Watch Company w ed | afi 
ved to ¢ | } 
\ S cont ict ) vg l 1 ¢ 
duct the machinery dep nt. He ec ply of 
1 d on this work unt \pr 1872, wh | 1 
€ was appointed general superintendent 1 Lib 
which position he filled until January t 
1903, When he was made consulting supet u 
intendent The office was at that ti stocl 
created—as it were, a post-graduate place far 
for one who had performed his services _ f 
satisfactorily for ¢ term of years W 
d was entitled to be relieved of the tl 
ctive and exacting ties I superinten by 1 
ent, but who would be at hand at all times p 
give the benefit of his long experience _ theref 
many f the details of watch manu hand ce 
fac e to tho who might succeed him tive of 


New Offices 


of the Niles-Bement- 
Pond Company. rl 


, , \ 
Those who like t we 1 hand Been 
. os 
omely equipped bu fice wl de ‘ 
. the Fd 
ve pleasul tro. \ t to the new 
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The Economies of Small Concerns— 
and of Large. 

Some years ago a new concern started 
in a comparatively small way in a certain 
line of manufacture in which much larger 
engaged. This 
small and new concern made such a suc 


concerns were already 
cess of its business within a very few years 
that one of the larger concerns felt com 
pelled to buy it out, which it did at a 
good, round price. We happen to know 
that the chief for the [ 
the new concern was in the simple fact 
that 
bought a superior quality of tool steel. 
There may have been other advantages but 
they were of minor importance, and the 
the 


reason success ot 


for the manufacture of its goods it 


chief advantage was one we have 
mentioned. 

In our opinion, this incident reveals one 
of the besetting sins, and one of the great- 
While 


a concern remains small, the decision as 
and 


est weaknesses, of large concerns. 


to what steel shall be purchased 


what material shall be used generally 
rests with some practical man who knows 
the difference between good steel and poor 
steel, and knows the very great advantage 
to be derived from the better steel. The 
bills for sufficiently 


large, perhaps, to attract the attention of 


such steel are not 


the financier of the establishment, suppos- 


ing that there is such a functionary. But 
as the business grows larger, and the 
financier is introduced, he looks at the 
steel bills, and he finds, let us say, that 
the annual bill for tool steel is $85,000 


This is a large sum of money, and he be 
thinks himself that, say, $15,000 of this can 
be saved by buying a different quality of 
steel, the agent for which assures him that 
it is “just as good, if not a little better” 
than the steel already being used. A fif 
dollar 


and he buys this steel, often without con 


teen thousand saving looms large 
sulting with the mechanics connected with 
and sometimes in op 


What he 


and practically the only thing he sees, 1s 


the establishment, 


position to their advice sees, 


the prospect of the saving of $15,000 in a 
lump sum. He is of course entirely unable 
to perceive or to understand the effect of 
the introduction of the cheaper steel into 


the shop; the losses caused by it in other 


ways, and the probable deterioration in 
the reputation of the goods turned out by 
the concern. The business suffers as a 


result of it, and an opportunity is afforded 


for a » Start in 


new and small concern t 
business and to make headway in competi 
tion with the larger one 


Now 


concern is no larger, considered as 


of course, the tool-steel bill of a 
large 
a percentage of its total busmess, than 1s 
the tool-steel bill of a small concern, and 
it is just as important for the smaller con 
cern to economize in every way possible 
as it 1s for the larger concern to do so 
But there is something in human nature 
which makes it impossible, often, for men 


to look at it in this way, and they will 


June 1, 1905 
willingly spend the amount necessary to 
secure a good quality of steel while the 
concern is small, when they will rebel 
against doing the same thing when the 
concern is large, and when it can in reality 
better afford to buy even better and higher 
priced steel than was purchased in the 
days of smaller things 

It is true that, often, improved methods 
otherwise tool 


of heatmg and working 


steel will make it possible for the larger 
concern to secure equally good results by 
the use of cheaper and lower-grade steel ; 
and where this is known to be true and it 
is quite certain that the net results secured 
are sufficiently good for the purpose, then 
the buying of the cheaper steel is a legiti- 
mate economy and a course to pur 
But that the 


change from the better steel to the cheaper 


wise 
sue. we are convinced 
steel is often made without any such as 
surance, and results in a distinct lowering 
of the quality o:1 the product; or, where 
the steel so purchased does not enter direct 
ly into the product, the cheaper steel oper 
ates to increase the cost of production by 
decreasing the average production of ma 
chine tools in which such cheaper steel 
is used. 

Though we have made use of steel as 
an illustration, the same thing applies toa 
thousand and one things which are pur 
chased for use in machine shops, and out 
belief is that the tendency to 
the total of large expenditures by 


cut down 
large 
establishments is one of the things which 
the best for be 
ginners who start 
who know 
best tools and of putting into the 
the 


affords opportunity 


in a smaller way, and 


the importance of using the 
finished 


] 


product best practically obtainable 


material 


Large Salaries and the Reasons for 
Paying Them. 

There is considerable shaking of the dry 
the 
New 
Equitable disturbance 


prominent insurance 


York, 


and one of th 


bones among 


companies of owing to th 
est features is the publication hy 
fact 


facts 


promi 


nent company of certain mcerning 


its business, which have hitherto 


been considered to be the concern of the 


officers and of the board of directors only 


Among other things discussed is the salary 
of the president of this company, whicl 
in 1901, was fixed at $100,000 per annum 
Concerning this, the directors of com 
pany say 

“It 1s a large salary, paid to large 


man, for large and peculiar responsibil 


ties. A mistake in the selection of $100,000 
risks, a mistake in negotiating with some 
government for concessions, a mistake nn 


agency methods, a mistake in the wording 
of a policy contract, a mistake in investing 
even a small percentage of the company’s 
assets, a mistake in any one of these de 


+] Se 1d 


partments could easily cost the policy hold 


ers several times the amount of the presi 
dent’s salary; and yet, on all of these im 


portant branches of the company’s busi 
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ness, the president is acting and passing 
udgment, day by day, during the business 
vear.” 

No doubt the 
vho wrote the above paragraph thought, 
ind thinks, that the reasons given are the 
real reasons why the man referred to re- 


eminent insurance man 


: 
eives $100,000 per year for his services. 
But at the risk of somewhat 
laring, we venture to assert that 


appearing 
these 
re not the reasons at all, and that the real 
reason is that the company does not know 


where it can obtain, for less than the 


who would do as 
The fact is, that a 


ocomotive engineer, pulling an important 


um named, a man 
well for the company 


express train on any of our through trunk 
lines has to make decisions nearly every 
day which, if they were made wrong, would 


result in as much loss as that which is 
mentioned in connection with this insur 
ance company’s president’s salary. Su 


perintendents of large manufacturing 


establishments, designing engineers upon 
whom the responsibility falls for the con 
struction of large and important plants of 
machinery, and a hundred other men who 
might be mentioned, are in positions where 
a wrong decision may easily cost a hun 


dred thousand dollars or more; and they 
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New Tools 


4 TACHOMETER 


The illustrations show a little imstru- 
ment, 2% inches diameter by 1 3-10 inches 
thick, for instantly indicating the revolu 


and also 
fluctuations—if The 
cut, Fig. 2, shows the instrument in sec 


tions per minute of shafts, etc., 


there be any. line 





















































are constantly called upon to make such So & ieee 
decisions. Do they on that account re ' 

a : tion. A is the metallic casing. B is a 
ow vannsee, OF anything like it, per year shaft reaching from side to side of the 
as salary? Not at all. And the reason casing and slotted on the ends to receive 
they do not is because it 1s usually possi- 4 center which connects it with the shaft 
ble, or at least believed to be possible, that 6+ other rotating part. Upon B is mount 
men capable of doing the work equally eq a bevel gear which engages with ( 
well can be obtained for less than $100,000 and transmits motion through the gear 
per year. train DEFG to the rotary fan HT. A 

It is of course by no means easy to go _ stationary pivot M is mounted in the cen 
K 
Ve i 
Van | 
| 
: 1 opMo i ow ee 
H Be y ‘i 
r ——<—— | — > 
Gea +G | Foca | 
Sha 
3 
Cal 
f C SearD [Gear [ey] 
j A 
A —_ ! Ma 
FIG. 2. SECTIONAL VIEW OF A TACHOMETER 

t on the street and pick up men capable ter of the instrument; hung upon this 
! managing the affairs of a large and pivot is a van reaching from side to 
portant life insurance company, with side of the instrument \ hairspring L, 
vast financial interests requiring the similar to that in watch, is secured to 
versight of a man thoroughly acquainted the pivot M, the outer end of the hait 
th financial matters in a broad way. spring being connected with the vane J by 
t if it were easy to find such men their a small hooked wire. The face of the in 
laries would be small, no matter how = strument is covered with a glass A, sur 
1uch responsibility they might have to rounded by dial J, graduated to read 


rry 


revolutions pet 


and Machine Shop Appliances. 


The case is hermetically sealed It is 
obvious if the fan be rotated it will cau 
a current of air; this current of air, strik 
ing the vane, carries it in tl same direc 
tion. The hairspring attached to the vane 
resists the action of the air current, and 
any fluctuation of the current instantly 


responded to by the hairspring. This 


tachometer is made in reading 


and 


two sizes, 


from 50 to 400, from 


300 
the 


Machine Company, Pittsburg, Pa 


to 2,500 


revolutions per minute by Empire 


THE “LITTLE JAI HAMMER DRILI 

The drill here shown in two stvle is 
manutactured by the Ing Sergeant 
Drill Company, is properly a rock dt 
but it will be of interest to our readers 
as it 1s an adaptation of a metal-working 
tool and marks new departure in th 
method of rock drilling Phe usual rock 
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plished by the alternating differences be 
tween a constant air pressure on the short 
of the valve and an_ intermittent 


pressure on a longer wing The valve is 
balanced and free from wear 
a three dif 


the other 


The “Little Jap” is made in 
izes, each differing fron 
and detail. No 


lightest 


1, which is used 


work, has an automatic 

















“LITTLE JAP” DRILL NO. I. 


rotating mechanism in the front head. It 


uses solid steels, and may, of course, be 
operated in any position. No. 2 has no 
automatic rotation of the bit but the en 


the handle at 
hollow 


turned by 
This drill 
the air 
down through the center of the steel and 
A collar is fixed 


tire tool may be 
the 


a portion of 


side. uses steels, 


discharge passing 
blowing out the chips. 
on the cylinder through which also a por 
tion of the air is discharged against the 
mouth of the hole, throwing the chips to 


the side The discharge used through 
the bit helps materially in keeping the 
end cool 

No. 3, not here shown, is provided wit! 
an air-power feed in place of the hand 
grip. The feed cylinder may be mounted 
on a column, bar or tripod, and air be 
hind the plunger forces the drill forward 
against the rock, feeding automatically 


as the hole deep ns 


Che Underwood Typewriter Company, 


which started business in 1896 in New 
York city, moving later to Bayonne, N. J., 
ind then to Hartford, Conn., is complet 
ng plans for the erection of extensive 
idditions to its plant on Capitol avenue, 
which w enable the concern to more 
than double its present output When 
the exter ns are completed the firm will 
have over 300,000 square feet available for 
manufacturing purposes and will give em 
ployment to more than 2,000 people, the 
present number being about 1,100. Like 
the present plant, the extensions will be 
of red brick and will have five floors 


man and will 


prove 
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A Double, Sectional Blanking Die. 


BY WILLIAM DORAN 


The blanking tools here illus 


double 


trated were designed for punching the 


known as 


ide portion of the artick 


“spaceband,”’ used in all linotype 
Che material of which the space 


tool 


chines. 
band 


and 


slides are composed 1S 


accurately punched tools of accurate and 


durable construction are necessary. 


From the sketch of a portion of stock 
from which blanks have been punched the 
that is, the position 


scheme of blanking 


of the blanks in the strip and their rela- 
tive positions to each other—can be easily 
Thus AA are punched at 
one stroke of the press, BB at the next 
stroke, then CC, and so on until the en- 
As the 
blanks are required to be punched to un- 


understood. 


tire strip has been worked up. 


usually accurate dimensions, and as the 
stock is tool steel, a sectional die is used. 


The manner in which the sections 


made to locate the interlock, the ease with 
the 
manner in 


which they may be worked out and 


comparatively inexpensive 


which any of the parts may be duplicated 
and replaced in case of breakage, shearing 


ma- 


steel, 


as the parts are required to be very 


are 
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are located and fastened within the seat J 
in the bolster by means of the six filister 
head screws J and the two set-screws Q 
P is a steel plate in which are combined 
plates, which are 
shown by the longitudinal dotted 
An oblong hole O is let through the strip 
K,I and M are th: 
bracket, the dowel and the fastening screw 
of the With a this 
struction the stock to be worked is pushed 


the stripper and gage 


lines 
per for the stop paw! N. 


stop. stop of con 
forward after each stroke and then pulled 
the last 
hole punched setting against the straight 
The sections Ff F of 


back sharply, the front end of 


face of the pawl N 
the die are finished with one inclined or 
tapered face so that when the die parts 
are assembled the 
seat J in the bolster by the screws J there 


and fastened within 


will be no tendency for parts F F to rise 


under the working pressure of the 
punches’ up stroke 
The punch consists of the gray-iron 


holder RF, machine steel pad S, six flat 


head screws U, two locating dowels V 
and the two punches proper 7 of tool 
steel hardened and drawn to a straw 


temper. 
Much accurate work and careful sizing 


was required in the making of the die 

















for adoption in the pro 


Suggestive 


duction of similar accurate press work 


In the die G is the bolster of gray iron, 


H H are bolt channels and J/ is an ac 


curately machined seat for the die parts 


to locate in 


Po, SE 


of six 


parts 


at the same time, no doubt, 


The die proper is composed 
and F F, which 
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\ DOUBLE, SECTIONAL BLANKIN 
or chipping, will appeal to the practical parts D, E and fF; for instance, the giving 


of one degree clearance all around the 
cutting edges, the grinding and lapping of 
the locking and locating surfaces after 


Lastly, it will be noticed 


like- 
By 


hardening, etc 
hat D and D are exact duplicates, 
wise / and E and also parts F and F 
the 
this manner the machining, grinding, lap- 


arranging composite construction in 
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ping and locating of the sections are con- 


iderably simplified and expedited; fur 


ermore, the replacing of a sheared, brok 
or chipped section then presents no 
of 


iticulties unusual magnitude 


Pittsburg, has 


that 


George Westinghous: 


de a to the effect 


ot 


statement with 


new friction draft gear for railway 


rs the force of a collision will be very 


uch lessened by absorption of energy by 


ett 


the device, and that the destructiv: cts 


} 


will be very much less; in fact, a test 
ade by him showed that two sections ot 
train might come together at a speed 


without appreciable 
Mr. Westinghouse 
coming improvement in 
the di 


yr stopping high-speed trains from 25 to 


20 miles an hour 


hock or disturbance 


announces a 


ir-brakes which will reduce stanct 


{0 per cent. 


lurkish Government has issued an 


der to its customs authorities not to 


dmit any foreign gi 
of a star. It is 


for this 


ods which bear the 


irk or design supposed 


at the reason is that the repre 


entation of a star is a part of the Turkish 


vat-of-arms 
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\fodern Iron Foundry Practise.” Part 
Il. Machine molding and molding ma 
chines, physical tests of cast iron, clean 
castings, foundry etc 
By Geo. R. Bale 
The Technical Publishing Com 
pany, Limited, Manchester; D. Van 
Nostrand Company, New York. Price 
3s. 6d., net., $2.50. 


ing accounting, 
194 7x434-inch pages, 


Q5 cuts 


lhe author seems to be very fully in 


formed as to both English and American 


undry practise and a large variety of 
ichines are quite satisfactorily described 
nd illustrated, with the special lines of 
work to which each is best adapted. Thi 
hapter on tests of cast iron occupies 

re than one-third of the book and 
des numero tables and diagrams of 
ts. There are also short chapters on 
1g stings rinkage of castings 

1 foundry accounting 

Lecture Notes on Some of the Busines 


of 
\lexander C 
Dey 


Stevens Institute of 


Features Engineering 
Humphreys 
vartment of Busines 
ering, 


gy, Hoboken, N. J 


' a 1 1 
ihe lectures of which a rep A 
1 , , : , ' 
volume are irgeiy devoted ft 
p of ( 1 c r | ‘ Q 
is no attempt t te il ( ng 
, , 
detailed manne t I t I 
in! hi 1 
principles whi nde yun 
oil 1 7 1 
g as carried out by the modern double- 
r I } : y¥ enoineer wl 
Svste ) \ ing ¢€ Q I vi 
, , , 
e to ok upon the I ne l 
1 e ¢ ess pati ng I r 
es W come as not mu r t] 
I t n oT the dept extent and 
f +} — < -] { wr 
the probiems A ch ne pure 
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business admunistration; wh ng Db 
iness men themselves there are ly wl 
could learn much lings of 
their own hods ft lls pres i 

ol th CO ec pi ¢ \ 

i counting The stud Steve 
Insti e, of which the S pre dent 
are tortunate in having one w p 

S t tot n t basis + ft t t 
n a business sens¢ h ind 
uthoritative mannet tg 

lecture d it is en I 9 

the times to find the subj ec t 1 uy 
l l eTl S mal l i g ¢ v 
schoo In ude | 1 1 ( 

ture on “The Point of View,” by Walter 


C. Kerr, o 


laSt year, and anotnet! 


Howard E. White 


“High-Speed 


Breckenridge. Nine 6x9 1 page 
University of Illinois, Urbana, II] 
The University of Illinois has installed 


a plant for the testing of high-speed steel, 


to publi h the resu 


and it proposes 
an proj 


the tests in the form of bulletins, of 
before us No. 1 


Wwe 


the o1 
] 


number does not, he 


sults of any tests made at the Uni 


but summarizes in compact torm the re 
| tests 


of the which have b 


sults 


elsewhere, notably in England and Ger 


many Other bulletins will follow from 
time to time and they bid fair to conta 

much useful information They n be 
obtained by addressing the Engineering 


Experiment Station, 
Mech: 


ng.” By Warren S. Locke 129 434x 
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Problem from Engi- 


“The 


neer’s Point of View.” 


of Labor an 
A. Latham has been appointed master 
mechanic of the Com- 


pany, of New York city. 


Garvin Machine 
He learned his 
young 


for 


trade in England; when 


man came to the United States, and 


quite a 


some time was connected with shoe ma- 
chinery, and latterly with watch and gun 
machinery and He has just re- 
turned England, where he filled a 
position as mechanical superintendent and 
latterly as chief engineer, of the Compo- 


tools. 


from 


nents, Limited, Birmingham, England, for 
which he was engaged seven years ago by 
a New York firm. This factory was fitted 
with the most modern American machines 
as well as many of his own design. He 
has through various 
manufacturing establishments of the Unit- 
ed States, England and the Continent. 


made many tours 





Obituary. 


Amos H. Brainard, inventor of the 
Brainard milling machine and founder of 
the Becker-Brainard Milling Machine 
Company, Hyde Park, Mass., died May 
in New- 


30s 


20, eighty-one years old. Born 
buryport, his boyhood was spent in 
ton, and he had lived at Hyde Park since 
1858. lHle invented the and 
formed the Union Vise Company. Mr 
Brainard afterward began building milling 


Union vise 


machines and carried on the business for 
about thirty years. About five years ago 
the business was consolidated with that of 
John Becker, of Fitchburg, Mr. Brainard 
becoming president of the company, from 


which position he had retired. 


Business Items. 
The Carlyle-Johnson Machine Company, of 
Hartford, manufacturer the John- 
son friction clutch, has doubled the capacity 


Conn., of 


of its factory in order that it may keep up 
with the increase of its business. 

The Skinner Chuck Company, New Britain, 
Conn., is running twelve hours a day. It re 
ports that it is very busy and finds a con 
stantly increasing demand for its lathe and 
drill chucks. It has recently increased its 


equipment and expects soon to have ready for 


the market a new line of drill press vises. 

The Ingersoll-Sergeant Drill Company has 
received an order from the Navy Department 
for a compound steam, two-stage air com 
pressor for the Vortsmouth, N. IL., Navy 
Yard. The steam cylinders are 19 and 35 
inches in diameter, the air cylinders 8214 
and 20% inches, and the stroke 24 inches 
The free air capacity of the compressor at 
normal speed will be 2,179 cubie feet per 
minute 

Manufacturers. 
A new spice mill will be built for Joannes 


Bros., Green Bay, Wis. 
The Krell Piano Company, Cincinnati, Ohio, 
will erect a factory. 
The Hoffman Heater 
Ohio, will erect a new plant. 


new 


Company, Lorain, 


Hanscom’ Bros., Fall River, Mass., are 
erecting a new braid factory. 

The Oswego (N. Y.) Tool Company will 
put up an addition to its plant. 

Wm. Steiner & Co., lithographers, New 


York, will erect a new factory. 


000 implement 
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The Goeller Iron Works, Newark, N. J., 
erecting an addition to its plant. 
The Aetna Cotton Mills, Union, 8. C., will 
increase the capacity of its plant. 
The Cincinnati (O.) Rubber Company will 
erect a $50,000 plant in Norwood. O. 
The Alston Stone Machine Company, New 


York, will erect a plant in Endicott, N. Y. 


The Richmond Brick Company, Green 
Ridge, N. Y., has filed plans for a factory. 

T. E. Pugh, contractor, Ashland, Wis., is 
rebuilding his plant, which burned some time 
ago. 

The Artificial Stone Company, Asbury 
Park, N. J., will double the capacity of its 
plant. 

The Detroit (Mich.) Seamless Steel Tube 
Company will double the capacity of its 
plant. 

The Knox Woolen Company, Camden, 
Me., will erect a new boiler-house and dye 
house. 

The Spencer Kellogg Company, Buffalo, 
N. Y., will erect a linseed oil plant in New 
Jersey. 

The Montford Machine Casting Company, 


taltimore, Md., will put up an addition to its 
factory. 

The Coshocton (O.) Sign & Novelty Com- 
pany is contemplating the erection of a new 
building. 

Gardiner, Birdsall & Co., Nashua, N. H., 
making counters for shoes, will put up a new 


factory. 

Cc. €. Anderson Manufacturing Company, 
Fostoria, Ohio, is erecting an addition to its 
factory. 

The Canada Foundry Company, Toronto, 


Ont.. will build another foundry of very large 


capacity. 


The Davenport (la.) Foundry & Machine 
Company will erect a new foundry and pat 
tern shop 

The American Locomotive Manufacturing 
Company is erecting a new foundry at Dun 
kirk, N. Y. 

The Bossert Electrical Construction Com 
pany, Utica, N. Y., will double the output of 
its factory. 

The McCallum Hosiery Company, North 
ampton, Mass., will erect another mill, to 


cost $40,000. 
The Colfax Manufacturing Company, South 
Bend, Ind., put up an addition to its 


vehicle plant. 


will 


The Southern Vehicle & Manufacturing 
Company, New Orleans, La., is putting up a 
modern plant. 


Company, 


The Standard Portland Cement 
San Franciseo, Cal., will erect a plant at 
Santa Cruz, Cal. 

Cyrus Barton, Lowell, Mass., has a con 
tract for a mill building to be erected at 
Royalston, Mass 

It is stated that M. N. Arnold & Co., North 
Abington, Mass., will erect a shoe factory in 
North Brookfield. 

An addition to cost $60,000 will be built to 
the plant of the Jacob Dold Packing Com 
pany, Buffalo, N. \ 

Architect H. H. Zimmer, Pekin, Ill., has 


submitted plans for a new strawboard factory 
to be erected there 

A new factory and _ boiler-house will be 
erected for Joseph Lomax, Philadelphia, Pa., 
carpet manufacturer. 

The Omaha & Council Bluffs Street Rail 
way Company is erecting new car repair 
shops at Omaha, Neb 

The J. I. Case Threshing Machine Com- 
pany, Minneapolis, Minn., will erect a $150,- 


building. 





is 


June 1, 4905. 


Fire destroyed the pattern shop and badly 
damaged the machine shop of the Elizabeth 
Iron Works, Norfolk, Va. 

Plans for a central power plant at 
Charlestown (Mass.) Navy Yard have 
forwarded to Washington. 

M. B. Shantz Company, 
has awarded contract for 
tion to its button factory. 

The Kroger Grocery & Baking Company, 
Cincinnati, O., is having plans prepared for 
a $20,000 cracker factory. 

The Aldrich Manufacturing Company will 
add a new weave shed, to hold 500 looms, at 
its plant at Moosup, Conn. 

Philip M. Sharples, West Chester, 
manufacturing cream separators, has 
plans drawn for a new shop. 

The sawmill of the 
Lumber Company, Gumberry, N. 
stroyed by fire; loss, $20,000. 

The 
remove 
tumwa, 


the 
been 


mn. Ee 
addi- 


Rochester, 
an extensive 


Pa., 
had 


Westcott-Trenchard 
C., was de 
will 
Ot- 


Janey Manufacturing 
its farm implement 
Ia., to Columbus, Ind. 

The Central Heat, Light & Power 
pany, Rockford, IIL, contemplating 
erection of another power-house. 

It is reported that the Development & 
Funding Company, New York, will construct 
an alkali plant in Niagara Falls. 


Company 
plant from 


Com 
the 


is 


It is reported that the Miracle Pressed 
Stone Company, Minneapolis, Minn., will 
establish a plant in Elmira. N. Y. 

Theg Central Sash & Door Company, To 
peka, Kan., is building an addition, to be 
used as an engine- and boiler-room 


The John C. Moore Corporation, Rochester, 
N. Y., printer and blank book manufacturer, 
will erect a new five-story building. 

Carr, Ryder & Adams Company, Dubuque, 
la., making sashes and doors, is contemplat 
ing the erection of another building. 

The North & Judd Manufacturing Com- 
pany, New Britain, Conn., saddlery hardware, 


is erecting a five-story factory addition. 


The Foundry of Kilburn, Lincoln & Co., 
loom manufacturers, Fall River, Mass., was 
damaged by fire to an extent of $40,000. 


The Union Fibre Company, Yorktown, Ind., 


will erect an addition to its plant. to be de- 
voted to machinery for the manufacture of 
lith. 

One of the most complete electric plants 
in the United States, it is said, is being 
erected in the Navy Yard at Washington, 
> € 

It is reported that the H. H. Franklin 
Manufacturing Company, Syracuse, N. Y 
will build a large addition to its plant this 
year. 

The Erie Railroad (general offices, 21 Cort 
land street, New York) proposes to spend 
about $1,500,000 in improving its locomotive 
shops. 

The Brightwood Manufacturing Company, 
North Andover, Mass., will put up an addi 
tional structure for the manufacture of dress 


goods 


The plant of the Huntington Light & Power 


Company at Halesite, L. I., will be enlarged. 
Two 125 horse-power boilers are to be in 
stalled. 

The machine shop at the plant of the 
Anheuser-Busch srewing Company, St. 
Louis, Mo., is to be enlarged at a cost of 
$10,000. 

Kerlin Bros., Toledo, O., have acquired the 
plant of the Kenton (O.) Gas & Electric 
Company, and will expend $50,000 in im 
provements. 

The Carnegie Steel Company will increase 
its Youngstown, ©0., plant at an expenditure 


of $20,000,000, and will employ about 3,000 


additional hands. 














June I, 1905. 

The Miller Safety Appliance Company, 
elphos, Ohio, has been organized to manu 
icture a railroad device invented by H. T. 
Miller, of that place. 


The National Carbon Company is about 


o make extensive additions to the plant in 
fremont, Ohio, and engage in the manufac- 


ire of dry batteries. 

The Taunton Knitting Company 
as been incorporated and awarded 
ract for the construction of a plant to F. D 
Williams, of that place. 


(Mass. ) 


has con- 


Stone Company, with 
has formed at 
erect a John 


The Temple Cement 
a capital of $10,000, 
Reading, Pa., 
Fr. Ancona 
The Walter M. Lowney 
on, Mass., manufacturer of 
erect a 


been 
and will plant. 
is president 

Bos 
and 
fac 


Company, of 
chocolates 
large 


onfectionery, is about to 


tory in Montreal, Canada 

The American Woodworking Machinery 
Company, New York, has bought land in 
Gjates, N. Y., on which it is expected a plant 
will be built in the future 


The Automatic Clutch Company, of Akron, 


©., has been incorporated, with a capital of 
$50,000, to manufacture a clutch invented by 
E. E. Andrews, of that city 


Mine 


py some 


The Vulcan 
incorporated 
ists, will locate its plant at 


Car Company, 
Windber, Pa., 
the new 


recently 
capital- 
town of 


Vulean, Butler County, Pa 

The Manufacturers’ Committee of the Re 
tail Merchants’ Association, Nashville, Tenn., 
has selected a site for a pipe foundry which 
it is proposed to locate there. 

The Commercial Club of Maxwell, Iowa, 
has received a proposition from the Eccen 
tric Pump Company, of Battle Creek, Mich., 


to move its plant to that town 

It is reported that a proposition for a fac 
made to the Business Men's 
N. 2 Oe 
company 


tory site has been 


Association of Cohoes, large auto 


mobile manufacturing 


[The Monterey (Mex.) Portland Cement 
Company, a new concern with a capital of 
$400,000, will erect a mill The company’s 


address is P. O. Box 247. 


The 
Company 


tal of 


Monterey 

Electrical 
capi 

Albert 


Battery & 
with a 


(Ind.) 

incorporated 
Willis F. Copeland, 
I. Karges and others, incorporators 


Evansville 
has been 


$100,000 


Tul 


have 


It is reported that Damascus ( Asiatic 
key), the 


electric 


world’s oldest city, is to an 


railroad and a power plant, on which 


the sum of $1,250,000 is to be expended 
The Atlanta Bed 
pany, newly factory 
John L Atlanta 
Spring Bed Company 
The 


ion, 


Iron & Brass Com 
erecting a 
the 


the organizers 


i(ja.) 
organized, is 
Coleman, president of 

is one ol 


Edward Christman Company, Massil 


Ohio, a manufacturing a 


Board of 


hew company 


drilling machine, has asked the 


rrade to secure a site and ting 


“USSISt in ere 


building 


The Thread & Thrum Workshop, Auburn, 
nN. 2 will move its plant from Hyannis, 
Mass., to the former place and add new ma 
hinery The firm manufactures rugs, por 
eres ete 

The I. M Lefevre Arms Company, of 
bowling Green, Ohio, has been organized with 
capital of $40,000, and will erect a plant 
The Bowling Green Board of Trade will take 
me of the stock 

The Automatic Tool Company. of Norwalk, 


been organized, to do a mechan 
and deal in motor fit 


Chas. Hl. Zimmerman, of Ne 


onn, has 


business motors, 


ngs, ete. rwalk, 


one of the organizers 
fhe American Oak Leather Tannery Com 
inv. backed by Jacksonville (Fla.) business 
en, has authorized the erection of a plant 
that place The Board of Trade is con 
rsant with the details 
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The Salem Iron Works, Winston-Salem, 


N. C., desire an automatic gear cutting ma 
chine for cutting spur, bevel and worm gears 
up to 34 or 36 inches diameter New ma 
chine, or a second-hand one in first-class con 
dition 

The New Departure Manufacturing Com 
pany, Bristol, Conn., will again enlarge its 
“plant. Two engine-houses will be built, each 
to be equipped with a 300 horse-power en 


gine, also a lighting plant and a plant for the 
manufacture of water gas 


New Catalogs. 


Atlas Machine Co., Providence, R. 1. Cir 
cular describing the Atlas extractor of broken 


taps and containing price list of the different 


parts. Illustrated 
The Hudson Rolling Mill Company, Blvom 
field, N. J Booklet describing “Signal Metal,” 


a nickel-hardened deoxidized babbitt for bear 
ings. 316x6, pp. 6, paper 
A. B. Jardine & Co., Hespeler, Ont Cata 
log No. 12 of machinists’ taps and dies, tube 
expanders and blacksmiths’ machinery and 
supplies Illustrated 6x9, pp. 40, paper 
fsullard Machine Tool Company, Bridge 


port, Conn. Pamphlet entitled “One Day's 
Work,” which described an operation on a 
42-inch standard boring and turning mill 
Illustrated 

Spiral Nut-Lock Company, 114 Liberty 
street, New York Catalog describing the 
Spiral nut-lock and containing several testi 
monial letters from railroad companies. Illus 
trated, 6x, pp. 7, paper 

The Loew Supply & Manufacturing Com 
pany, Cleveland, O Catalog describing 
grease and oil separators and other steam spe 
cialties This is printed on good coated pa 
per and contains excellent half-tone engray 
ings Sl,x12, pp. 29, paper 

Cowan & Co., Ltd., Galt, Ont Illustrated 
catalog showing the full line of wood-working 


including and matchers, 


molders, shapers, boring ma 


machinery, planers 


surface planers, 


chines, band saws, rip saws, sanders, ete., 
and general wood-shop equipment 6x9, pp 
163, paper 

The MeConway & Torley Company, Pitts 
burg, Pa Pamphlet entitled “The Evolution 
of Car Couplings,” gotten out for distribu 
tion at the International Railway Congress in 
Washington, IT. ¢ This is very well illus 


trated and written in English and French 
y pp papel 


Ylax1l2 


Miscellaneous Wants. 


Advertisements will be inserted unde th 
head at 25 cents a line each insertion Copy 
should be sent to reach us not later than Nat 
urday morning for the ensuing week's issue 
fmsivrers dddressed to ou care ‘ he 0 
warded 

Caliper cat. free E.G. Smith, Columbia, Pa 


lunches & dies Wal.M.Wks.,Waltham, Mass 


Wire and sheet metal working machinery 
and tools Emmons Collins, Cl £0 

Wi buy or pay royalty for good patented 
machine or tool Box U2S2 AMeR. Macni 

Light and fine machy to order models and 
elec. work specialty. FE. O. Chase, Newark, N. J 

Special machinery to ordet Geo M 


Mayer, M. E 1131 Monadnock, Chicago, I 


Wanted New England agency for steam 
engines, boilers, et¢ Address T°. ©}; Box 1847 
toston., Mass 

Wanted——-New England agency for powese 
transmission machinery Address I. ©. Box 
1845, Boston, Mass 

Machinist Table—Standard steam, gas and 


water pipe tapping sizes; 5« tamps. E. I 
Meyer, Allegheny, Pa 

Automatic machines, construction and de 
signs undertake manufacturing experimen 
tal. 568 West Broadway, New York 

Established firm wants additional metal ar 
ticles, tools or machines to manufacture; wil 
buy desirable business, patent or idea Ad 


tox 139, AMERICAN MACHINIST 


dress 


WwW. Hl 
ganizer, 
America, 
temporary 


Chappell 
manager 


solicits 


the 
ceritih« 


best 
and 


Box 


machine shop or 
cost-cutter in 
correspondence 


regarding 
AM. M 


engagements 

Close prices and close work on automatic 
and other machinery write for estimate 
will consider purchase machine or tool likely 
to prove a seller Box 169, AMER. MacH 

Clock work and intricate mechanical instru 
ments, meter counters, water, gas or electric: 
recording devices; special movements to or 
der. LD. S. Plumb, 57 E. Park st., Newark, N. J 


Engineer's 


License 





Engineers 


electricians, 


firemen and machinists send for free pamph 
let describing Spangenberg’s “Steam and 
Electrical Engineering” ; 6 pages ; 648 illus 
trations; 1,035 questions and answers: just 
out: best book ever published (eo 4 Zeller 
Book Co., St. Louis, Mo 


For Sale. 


lor Sale [wo Tabor indicators, 10 springs 
in best condition; $30 each. Box 182, AM. M 

For Sale—Stock in foundry and machine 
shop, to a practical machinist or foundry 
man; best iron city in the South: fine chance 
for man with modern means and good abil 
ity Address care AMER. MACHINIST 

Brass foundry and machine shop; constant 


nearly 
will 


operation 
owner 
health 
ticulars address 
Poughkeepsie, N 


sell 


For Sale—-A very 
pair shop, residence 
manufacture 
is in great demand; 
attend to: want 
Fox, Rochester, 


Nituation and Help 


possession 


James 


wood sawing 


to retire a 
Minn 


half 
at sacrifice « 
immediate 
Myers, 


desirable 
location 
mac 


more 


Wants. 


Advertise 


century 
wing to 
\ 
11 Garden st., 


machine 
ninery 


business 


bargain 


ments 


Dy present 
poor 


kor par 


and re 
business 

which 
than can 
Irving 


ind 


only in 


serted under this head Rate 25 cents a line 
for cach insertion 1bout sir words make a 
line No advertisements under tio lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week's issue inswers addressed to 
our care will be forwarded Applicants may 
specify names to which their replies are not 
to be forwarded but replies will not be 
returned If not forwarded they will be dé 


stroved without 
recommendation 
should not be 
pondents Only 
help want 
heading 
placed 


loenec 


no lice 

oO other 
enclosed to 

bona 
advertisements 


unde Wise 


fide 


ad 


ellaneous 


Original 
pape 
unknown 
situation 
inserted 
ertiscemnts 
Wants 


letters of 
rs of value 
corres 
want or 
under this 
must Ie 


Situations Wanted. 





Classification indicates present address of 
advertise) nothing else 
CONNECTICUT 
Wanted—Tosition as assistant superinten 
dent, by young, energetic man: technical edu 
cation and 11 years’ experience as machinist 
and designer in machine tools first-class 
references, Box 198, AMERICAN MACHINIS1 
LINOIS 
Wanted Position ns sSalest n or office 
wo voma n man of me experience in 
duties Adare i IS1, AM Macn 
MA ACH 
loremar ! ck ( new 
sit ition ire y i ‘ ence ers 1 ete 
el Adadre I IS4 \ MIA 1INI 
\ 
] perien ad ‘ il nsicde o 
ale W | n ‘ ment 1% 
‘ 1 machi ! ind ad wit room 
| ‘ er Add I “), AM. M 
’ t il prac we ne 
! ind ‘ 10 
‘ i n ] eX ! ind 4 
‘ . 1) ! rquaintec 
“ h elactr Box " A) MacH 
! eman  patte ker open engage 
men 1 1roubpd mar fami r with mold 
ng iching rood exe f ibility 
l and ‘ " Al reference Address 
R. Mudd, 20 W hind ave \ burg. N. J 
YORI 


M ul i 
PX on ke vl 
Dora SI nm. ex 
nvwhere Box 
] xpert nm ere 
hange oe 4 
i), AMI AN M 
Mi inical d 
tier SIS weel 
176, AM 





res position 


‘ engine Box 178, A. M 
need, wishe position vo 
‘1, AMERICAN MACHINIS1 
tir achine ools desires 
excellent pa record sox 
CULLNI 
smar ave *< wishes pos 
and get tl machin 
1 A MACHINIS’ 
Miry Toreman here energy 
wanted medium or heavy 
1 ICAN MACHINIST 
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Draftsman; experience general, special, Patternmakers A large manufacturing | banks Co., corner Broome & Elm sts., N. Y 
machinery, engineering work: New York company has vacancies for several pattern City 
New Jersey preferred 30x 174, AM. MACH. ner ppd must be familiar with engine work Wanted—An energetic young man having 
Machinist, die and tool maker with large yo general heavy machinery patterns Ad ability to handle and instruct apprentice 
experience; good draftsman; capable of tak dress, with full particulars, Box 34, AM. M.| poys ‘on a battery of engine lathes; a good 
ing charge Box 195, AMERICAN MACHINIST INDIANA. opportunity is open; advancement according 
Practical foreman desires change: first Wanted—Machinist: a first-class man as| to ability Address, wiepage 3 bide and = 
class mechanic; can handle help; executive fitter on screw machines. Box 2, AM. M. pee, Imperial Engine Co., Painted Post, 
ability ; technical education ; designer of tools ixperienced office men, draftsmen, foundry ; . , 
and laboring devices sox ZO, AM Macu chemist, foremen, stock, departmental and Assistant foreman for punch press depart 


ment of a large tirm turning out light, inter 


Superintendent—IIustling, aggressive and cost clerks, and mechanics for large concern 
systematic: expert at tools, dies and fixtures; with rapidly growing business including] Changeable work; must be accustomed see 
modern methods; interchangeable work: eco foundry, machine shops and sheet metal and| C2™mpound dies, sub-press work and_ presses 
nomical management; can reduce cost of pro wood-working departments; high-grade work, | With automatic feeds; location, central New 
duction and raise output; will show results including automobiles tox 101, Am. MACH. York; state nationality, age and experience 
Address Box 163, AMERICAN MACHINIST 


at once; can get the work out of help; at lib , eee 
erty in a few’weeks. Box 200, AM. Macu MASSACHUSETTS Wanted—We need the services of severa 


OHIO Wanted Machinists, experienced operators designing draftsmen of large experience and 
on planers, milling machines and Jones &| undoubted ability and resourcefulness; our 








Stipe rintendent of tool works seeks wider Lamson turrets Box 152, AMER. MACH. work is special machinery and sheet metal 
field of operation | and solicits correspon WICHIGAN tools: applications will be considered only 
dence with parties in or near New York city . ; of those who can fully satisfy us as to their 
Address Box 108, AMERICAN MACHINIS1 Wanted—-A mechanical superintendent to} qyalifications. and whose record will bear the 

> harca , ae ine mar > lg — Pe no : - 

Wanted—-A position as superintendent or | tke ony - of agg pnt department: | closest investigation; the salary will be lib 
jig and fixture designer; good systematizet a wy a thorough, al around ee ae eral Address, with all particulars, “Thor 
well up on modern methods; open for en able of ey ine Baca constructing Ra — ough.” care AMERICAN MACHINIS1 
gagement July 1, 1905. Box 196, Am. M of drawing, blanking and forming dies, tools OHIO 

and special appliances; must be familiar with 
PENNSYLVANIA modern methods of manufacturing and accus First-class automatic screw machine hand 

Technical graduate (M w.). xperienced tomed to handling men ; state fully experi must thoroughly understand the Cleveland 

in designing and constructing general experi ence, age, salary required and give references; | and Acme automatic screw machines. Address 
> mental. machinery, and executive ability ; steady employment for right man 30x 179,| LV. O. Box S876, Cincinnati, Ohio 
references. Box 180, AMERICAN MACHINIS1 AMERICAN MACHINIST Wanted—Salesman calling on manufactur 

Assistant superintendent or foreman (27) NEW JERSEY ere 1g nay gem = pee per Bae ss mee 

mire *hange ‘nell ‘ rics = ; . =a , carry line of metallic and heat-resisting paints 
desires change; English and American ex Wanted—First-class machinists on repairs; aving liberal commi ldre “Mete 
erience in engines (stationary and marine) , i paying liberal commission. Address etallic 
p ! re Ss i mary ¢ i ’ good wages and steady work for the right Paints.” Lock B 58. Cleveland. O 
steam turbines and repetition work; good or men. Box 188. AMERICAN MACHINIS1 AIDS, _ om aay a 


ganizer; at present with well-known engineer i : fe : . - PENNSYLVANIA 
ing company ; best references. Box 183, A. M. Lathe, planer and boring mill operators : : , 
; wanted for night shift; those accustomed to Wanted—Foreman; an expert on_ sheet 
WEST OF MISSISSIPPI. machine tool work preferred: steady work| metal tools and dies; a person of executive 
Superintendent of engine and general ma and good pay to good men. Address the Pond | ability required. Box 161, AMpr. Macu 
Machine Tool Co., Plainfield, J Experienced mechanical draftsman wanted 


chine shop desires position; traveling sales 
man, superintendent or foreman; wide prac First-class boring-mill, lathe and planer; at once at steel works in Eastern Pennsy|] 
jigs and hands should file application with us, as the! vania. ‘Mechanical,’ care AMER. MACH 
A. M. constant and rapid growth of our business is Wanted—Lathe, planer, boring mill and 
always calling for additions to our force;| milling machine operators, floor and bench 
our plant is modern in every respect and is/ fitters, also a few good wood pattern makers 
located in a suburb of New York, where there| aqdress or call Employment Department 
is plenty of room, air and sunlight. Remem-| Wegtinohouse Electric & Manufacturing Co., 
ber, we pay first-class wages and want only| pact Pittsburg. Pa : 
competent men. Henry R. Worthington Hy apace ai : ae 
draulic Works, Harrison, N. J Wanted—A first-class foreman fot machine 
shop making machine tools; must be able to 


Help Wanted. NEW YORK get out first-class work at low cost and handle 
First-class tool and die maker wanted for| Men; one with foundry experience also pre 

fine, accurate work; wages $21 to start. Ad ferred; position may lead to that of superin 

dress 37 W. 116th st., New York City tendent; state age and experience. Box 193, 
. : . . : . AMERICAN MACHINIS1 

7 : in all kind ° = Working foreman for small shop, making 
A man Rf ‘idin ma ‘alle ~e “7 special machinery, in Brooklyn; state full WEST OF MISSISSIPPI 

ery: machine building, especially automatic Saeelilliateiiaieds ee > niece - st : : ; 

tools. Box 160, AMBRICAN MACHINIST particulars. Box 186, AMERICAN MACHINIST Wanted—An experienced general foreman 


tical experience; designer of tools 
special machinery Address Box 1 

Mechanical engineer, expert designer of 
gas, oil engines and gasoline traction engines, 
thoroughly familiar with shop practice, now 
employed in such work, desires change end of 
May or early June Address G. Branning, 
San Leandro, Cal 





Ne 
> 








Classification indicates present address of 
advertiser, nothing else 
CONNECTICUT 


First-Class man on hardening and temper in Corliss engine work, for machine shop em 
4 - 





A firm located near New York city, en ing and case-hardening on B. & S. furnace.| ploying about 150 men: state age, experience 
gaged in manufacturing small gasoline en Apply R. Hoe & Co., 2 Sheriff st.. New York.| and references. Box 189, AMER. MACHINIST 
gines, would like to correspond with sue by os : r ; , . ; 
cessful shop foremen who are anxious to _ Wanted—Pipe bender with experience bend Wanted—At large copper mine in South 
better themselves Address Box 162, A. M ing large pipe; state experience and wages;| west, one first-class mechanical draftsman, age 

send references: to locate near New York not over 38, for general mine, power-house 
DELAWARR. Address “P. B.,” care AMERICAN MACHINIST. | and modern copper smelter work; must be a¢ 

Wanted-—An experienced crane repair man ; Wanted—Several good detail draftsmen| curate and make neat drawings; application 
one capable of taking entire charge of several and tracers on light construction work, by a| to give full particulars and state salary re 
electric cranes and keeping same in Al order. large concern in New York city: personal in quired fox 185, AMERICAN MACITINIS1 
Address, with particulars, Box 197, AM. M terview necessary: state age, experience and WISCONSIN 

ILLINOIS salary expected fox 158, Amer. Macn Wanted — Thoroughly competent foreman 

Wanted—By concern building heavy ma Wanted—-At once, first-class gas engine!) experienced in assembling and erecting high 
chine tools, several good fitters; good wages; salesman, one who understands as engines! grade machine tools, with ability and inelina 
steady emplo rent to the right men SOX and all accessories, for city and country busi tion to push work only first-class reliable 
175, AMERICAN MACHIINIS' n Address, with references r} Fair man wanted Box 194 AMER. MACHINIST 
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Belting, Leather 

Schieren & Co., Chas. A., New 
ork 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, 

Bending Machinery, Plate 

Hilles & Jones Co., Wilmington, 
del. 

Niles-Bement-Pond Co., New York. 

Wickes Bros., New York. 

Bending Machines, Hy- 
draulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 

Bending Machines, Power 

Bertsch & Co., Cambridge City, 
Ind. 

Bethlehem Foundry & Mach. Co., 
So Sethlehem, Pa. : 
Niles-Bement-lVond Co., New York. 
Swaine Co., Fred J., St. Louis, 

Mo. 
Bending Tools, Hand 
Estep & Dolan, Sandwich, III. 
Wallace Supply Co., Chicago, Il. 
Blocks, Chain 
Nee Hoists, Hand. 


Blocks, Swivel 
Patchett, T., Stoneham, Mass. 


Blowers 
American 
Mich. 
Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 
Garden City Fan Co., Chicago, 

Iii 


Blower Co., Detroit, 


Niles-Bement-Pond Co, New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Blue Print Machines 

Keuffel & Esser Co., New York. 

Spaulding Print Paper Co., Bos 
ton. Mass. 

Boards, Friction 

Ingalls & Co, Castleton, N. Y. 


Boilers 
Struthers-Wells Co., Warren, Pa. 
Wickes Bros., New York. 


Bolt and Nut Machinery 

Acme Mehry. Co., Cleveland, O. 

Brown Co., H. Easthampton, 
Conn. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Landis Mach. Co., 
Pa. 

Lang Co., G. R., Cincinnati, O. 

Niles-Bement-Pond Co., New York. 

Reliance Mach. & Tool Co., Cleve 
land, O. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wiley & Russell Mfg. Co., Green- 
field. Mass. 

Williams Tool Co., Erie, Pa. 


Bone for Case-Hardening 


Rogers & Hubbard Co., Middle- 
town, Conn. 


Waynesboro, 


Books, Mechanical 

Raird & Co., Henry Carey, Phila- 
delphia, Va. 

Henley Pub. Co., 
New York. 

Frost, E. J., Jackson, Mich. 

Hill Pub. Co., New York. 


Norman W., 


Modern Mchy. Pub. Co., Chicago, 
Ill. 

Tulley Co., Henry C., St. Louis. 
Mo. 

Boosters 


Cc & C Elec. Co., New York. 

Crocker-Wheeler Co., Ampere, N. J. 

General Elec. Co., New York. 

Sprague Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Beaman & Smith Co., Provi., R. 1. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J 

Boynton & Plummer, Worcester, 
Mass 

Dallett Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal 





timore, Md. 
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Boring and Drilling Ma- 
chines, Horizontal —Cont’'d 

Draper Mach. Tool Co., Worces 
ter, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Lucas Mach. Tool Co., Cleve., O. 

McCabe, J. J., New York. 

Motch & Merryweather Co., Cleve 
land, O. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Prentiss Tool & Supply Co., New 
York. 

Ridgway Mach. & Tool Co., Ridg- 
way, Pa. 

Springfield Mch. Tool Co., Spring 
field, O. 

Vandyck Churchill Co., New York 

Warner & Swasey Co., Cleveland, 
Ohio. 


Boring and Turning Mills 

American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring 
field, Mass 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge 
port, Conn 

Colburn Mch. Tool Co., Franklin, 


Pa. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 
Del. 

Prentiss Tool & Supply Co., New 
York. 
Smith Ce 
Pa. 
Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 

Ohio. 


Chas. G., Pittsburg, 


Brakes, Magnetic Friction 
Electric Controller & Supply Co., 
Cleveland, O. 


Broaching Machines 

Burr & Sons, Jno. T., Brooklyn, 
M. Se 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Calipers 

Athol Machine Co., Athol, Mass. 

Mass. Tool Co., Greenfield, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Smith, E. G., 

Starrett Co., L. 8., 


Columbia, Pa. 
Athol, Mass. 


Cams 
Boston Gear Works, Boston, Mass. 


Carborundum 

See Grinding Wheels. 

Castings, Brass and Bronze 

Nolte Brass Co., Springfield, O. 

Phosphor Bronze Smelting Co., 
Philadelphia, Va. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 

Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An 
sonia, Conn. 


Massey Mach. Co., Watertown, 


U. 8. Foundry & Sales Co., South 
Norwalk, Conn. 

Castings, Motor 

Harrison, H. K., St. Paul, Minn 

Steffey Mfg. Co., Phila., Pa. 

Castings. Steel 

Baldwin Steel Co., New York 

Birdsboro Steel Fdry. & Mach 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn 


Cement, Cast Steel 
Clark Cast Steel Cement Co., 
Shelton, Conn. 


Centering Machines 

Hendey Mach. Co., Torrington, 
Conn. 

Phoenix Mfg. Co., Hartford, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 

Whiton Machine Co., D. E., New 
London, Conn. 
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Centers, Planer 

Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., 
Conn. 


Hartford, 


Chains, Driving 

Boston Gear Works, Boston, Mass. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 

Whitney Mfg. Co., Hartford, Ct 

Chucking Machines 

American Tool Works Co., Cin 
cinnati, O. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O 

Draper Mach. Tool Co., 
ter, Mass. 

Gisholt Mach. Co., Madison, Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 

Potter & Johnston 
Pawtucket, R 

Quint, A. D., Hartford, Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., 


Chucks, Drill 


Almond Mfg. Co., T. R., 
lyn, N. Y 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., 
land, O. 

Cushman Chuck Co., 

Goodeil-Pratt Co., 
Mass. 

Horton & Son Co., The E., 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Provi 


Worces 
Mach. Co., 


Windsor, Vt. 


Brook 


Cleve 


Hartford, Ct. 
Greenfield, 


Wind 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. en 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E., New 
London, Conn 

Chucks, Planer 

Niles-Bement-Pond (Co., New York 

Skinner Chuck Co., New Britain, 
Conn. 

Chucks, Split 

Faneuil Watch Tool Co., 
Mass. 

Hardinge Bros., Chicago, II. 

Circuit Breakers 

Electric Controller & Supply Co., 
Cleveland, O 

General Electric Co.. New York 

Stanley G. I. Elec. Mfg. Co., Pitts 
field, Mass. 


3oston, 


Clamps 
Taylor Mfg. Co., Jas. L., 
field, N. J. 


Clutches, Friction 

Caldwell, Son & Co., H. W., Chi 
cago, 

Cresson Co... Geo. V., Phila... Pa. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Johnson Mach. Co., Carlyle, Hart 
ford, Conn 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Smith Co., Chas. G., 


Bloom 


Pittsburg, 


Pa. 

Wood's Sons, T. B., Chambers 
burg, Pa. 

Clutches, Magnetic and 
Electrical 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 
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Clutches, Magnetic and 
Electrical —Continued 
Electric Controller & Supply Co., 
Cleveland, O. 
Coils 
Standard Welding Co., Cleve., O 
Compound, Pipe Joint 
Dixon Crucible Ce 
City, N 


Jos., Jersey 


Compressors, Air 


Blaisdell Mechy. Co., Bradford. 
a. 

Christensen, N. <A., Milwaukee, 
Wis. 


Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Herron & Bury Mfg. Co., Erie, Pa 

Ingersoll-Sergeant Drill Co., 
New York. 

International Steam 
New York. 

Rand Drill Co., New York 

Cones, Friction 

Evans Friction Cone Co., 
Mass. 

Connecting Rods and Straps 

Erie Forge Co., Erie, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., 
Pa. 

Contract Work 


Blanchard Mach Co., 
Mass. 


Pump Co., 


Boston, 


ddystone, 


soston, 


Controllers and Starters, 


Electric Motor 
Cutler-Hammer Clutch Co., Mil 
waukee, Wis. 
Electric Controller & Supply Co., 
Cleveland, O. 
General Electric Co., New York 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
Coping Machines 
Long & Allstatter Co., 
Ohio. 
Niles-Bement-Pond Co., New York 


Hamilton, 


Correspondence Schools 

See Schools, Corre spondence 

Counterbores 

Slocomb Co., J. T., Provi., R. I 

Countershafts 

Almond Mfg. Co., T. R., 
N : 


lyn, N. ; 
Builders’ Iron Fdry, Prov., R1 


Brook 


Countershafts, Friction 

Wilmarth & Morman Co., Grand 
Rapids, Mich 

Counters, Machinery ° 

Durbrow & Hearne Mfg. Co., New 
York 

Counting and 
Wheels 

Franklin Mfg. Co., Syracuse, N. Y. 


Printing 


Couplings, Shaft 

Almond Mfg. Co., T 
lyn, N. ¥ 

Caldwell & Son Co., H. W., Chi 
eago, Ill. 

Cresson Co., Geo. V., Phila., Pa 

Davis Mach. Co., W. P., Roches 
ter, N. . 

Electric Controller & Supply Co., 
Cleveland. O. 

Nicholson & Co., W. H., Wilkes 
barre, Pa. 

Niles-Bement-Pond Co., New York 

Patterson, Gottfried & IHunter, 
Ltd., New York. 

Wood's’ Sons, 7. 
burg, Va 


R.,. Brook 


B., Chambers 


Cranes 

Brown Hoisting Mach. Co., New 
York 

Byram & Co., Inec., Detroit, Mich 

Case Mfg. Co., Columbus, O 

Chambersburg Engineering Co., 
Chambersburg, Pa 

Cleveland Crane & Car Co., Wick 
liffe, O. 

Coburn Trolley Track Co., Hol 
yoke, Mass. 

Curtis & Co. Mfg. Co., St 
Mo 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Lane Mfg. Co.. Montpelier, Vt. 

Maris Bros., Philadelphia, Da 

Niles-Bement-Pond Co., New York 

Northern Engineering Works, De 
troit, Mich. 


Louis, 





Pe AAAS OO Oo ee eK eh eK ee es 


-~ 


f, fe fo 


June I, 1905. 





AMERICAN MACHINIST 





Ae cbecbecbrcbrabrcbabitabititiatiatiatratratnatiatiatiatiatatiatiat at at ator ate ote ahe etre ah abe ab abe abet te 
























































+ ; ‘ ae 
ya Why is this re" 
a + 
4 sé ' deg 4 
rn lineéy mand (reed) = 
7% -s 
7s « 2 . di» 
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4 U. S. Government, Western Electric 4 
- Co., Underwood Typewriter Co., + 
Ys Smith & Wesson, Hopkins & Allen 4 
-. Arms Co., Standard Adding Machine + 
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4 Co., Smith Typewriter Co., leading + 
> Automobile Manufacturers, etc., etc.? 7 
4 Possibly it is because we make more & 
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Cranes—Continued Drafting Machines Drilling Machines, Upright | Electrical Sapplies—Cont’d 
Obermayer Co., S., Cincinnati, O. | Universal Drafting Mach. Co., Continued Electro Dynamic Co., Bayonne 
Pawling & Hi irnischfe ger , Milwau- Cleveland, O. Davis Mach. Co., W. P., Roches- N. J. : ; ‘ ‘ 

kee, Wis ter, N. Y. Gener: Slee. Co., New Y c 
Sellers & Co., Wm, Phila., Pa Drawing Boards and Tables | poirhanks Co.. New York. aoe tll Wlee ie On att 
Vandyck Churchill *Co., New York. | Keuffel & Esser Co., New York. | Fenn-Sadler Mach. Co., Hartford, son, Wis. nt a 

Rich, J. & G., Philadelphia, Va. Conn. Roth Bros. & Co., Chicago, III. 
Crank Pin Turning Fosdick Mach. Tool Co., Cincin- | Stanley G. I. Elec. Mfg. Co., Pitts 

Machines Drawing Materials nati, O. field, Mass. ig i 
Niles-Bement-Pond Co., New York. | Alteneder & Sons, Theo., Phila- | Gould & Eberhardt, Newark, N. J. | Triumph Elec. Co., Cincinnati, O 
Underwood & Co., H. B., Phila- delphia, Pa. Harrington, Son & Co., Edwin, | Westinghouse Electric & Mfg. Co., 

delphia, Va, Keuffel & Esser Co., New York. Philadelphia, Pa Pittsburg, Pa. 

Henry & Wright Mfg. Co., Hart- 
Crank Shafts Drill Blocks and Gages ford, Conn. Electrically Driven Tools 
Erie Forge Co., Erie, Pa. Tavlor Mfg. Co., Jas. L., Bloom- Hill, Clarke & Co., Boston, Mass. and Machinery 
Standard Connecting Rod Co., field, N. J ” 7 ’ Hoefer Mfg. Co., Freeport, Ill. American Tool Wks. Co., Cin., O 
Jeaver Falls, Va. a Knecht Bros. Co., Cincinnati, O. | Electric Controller & Supply Co., 
Le Blond Mach. Tool Co., R. K., Cleveland. O. 


Tindel-Morris Co., Eddystone, Pa. 


Crucibles 


Dixon Crucible Co., 
cits.. H. 


Jos., Jersey 


Cupolas, and Ladles, Foun- 
dry 
Byram & Mich. 
De- 


Co., Ine., Detroit, 
Northern Engineering Works, 
troit, Mich. 
Obermayer Co., §&., 
Paxson Co., J. W., 
Stevens, F. B., Detroit, 


Cincinnati, O 
Phila., Pa. 
Mich. 


Cut Meters 
Warner’ Instrument 
Wis. 


Cutters, Milling 
Adams Co., Dubuque, Iowa. 
Becker-Brainard Milling 
Co., Hyde Park, Mass. 
Boker & Co., Hermann, New York 
Brown & Sharpe Mfg. Provi- 
dence, 
Clevel ‘wr 
land, 
neaneuiel Milling Mach. 
ford, 
Morse 


Co., Beloit, 


Mach. 


Co., 


Twist Drill Co., Cleve- 


0., Rock- 
Twist Drill & Mach. Co., 

New Bedford, Mass. 
Pratt & Whitney Co., 


Conn. 
John M., Boat, 


Rogers, 
brill Works, Gloucester 
N,.¢ 


Hartford, 
Gauge & 
City, 
Cleveland, O. 


Standard Tool Co., 
Co., Athol, 


Union Twist Drill 
Mass. 
Whitney Mfg. Co., Hartfrod, Ct. 


Cutting-off Machines 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & 1? Mfg. Co.. Provi- 
dence, 

Burr & + Jno. T., Brooklyn, 

Davis Mach. Co., W. P., Roches- 
ter, 7? 

Hurlbut Rogers Mach Co., South 
Sudbury, Mass. 

Newton Mch. Tool Wks., Phila- 
delphia, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Vandyck Churchill Co., New York. 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, " 

Billings & Spencer Co., Hartford, 
Conn. 

Goodell Mfg. Co., yreenfield, 
Mass. 

O. K. Tool Holder Co., Shelton, 
Conn 

Pratt & Whitney Co., Hartford, 
Con 

Westone Tool & Mfg. Co., Spring- 
field, 


Diamond Tools 

Dickinson, Thos. L., New York. 
Osgood, J. L., Brooklyn, N. Y. 
Steel Set Diamond Co., New York. 


Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 
Gem Mfg. Co., Pittsburg, Pa. 
Globe Mach. & Stamping Co., 


Cleveland, O. 
Lutter & Gies, Milwaukee, Wis. 
& Tool Wks., Buf- 


Niagara Mach. 
falo, N. Y. 
Swaine, Fred J., St. Louis, Mo. 
Dies, Threading, Opening 
Errington, F. A., New York. 
Geometric Tool Co., New Haven, 
Conn. 
Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Modern Tool Co., 
Pratt & Whitney Co., 


Erie, Pa. 
Hartford, 


Conn. 
Dowel Pins 
Winkley C 


o., Hartford, Conn. 





Drilling Machines, Bench 
Sarnes Co., B. F., Rockford, Il. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Boynton «& 
Mass. 
Pratt & Whitney 
Conn. 
Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O 
Bickford Drill & Tool Co., Cin- 
cinnati. O. 
Boynton & 
Mass. 
Dallett Co., 
Niles-Bement-Pond 


Plummer, Worcester, 


Hartford, 


Co., 


Plummer, Worcester, 


Phila., Ps 
New York. 


Thos. H., 
ce. 


Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 


cm, @. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 


Bickford Drill & Tool Co., Cincin- 
nati, O. 
Dallett Co., Thos. H., Phila., Pa. 
Fenn-Sadler Mach. Co., Hartford, 
Conn. 
Flather Planer Co., Mark, Nashua, 
i. 


Cleveland, O. 
Cin., 


Burt & Co., 
Tool Co., 


r cote, 
Fosdick Mach. 


Garvin Mach. Co., New York. 
Hardinge Bros., Chicago, Ill. 


Harrington, Son & Co., Edwin, 
Philadelphia, Ta. 


McCabe, J. J., New York. 


Moline Tool Co., Moline, Ill. 

National Auto. Tool Co., Dayton, 
Ohio. 

Newton Machine Tool Works, 


Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 

York. 

Drilling Machines, Portable 
Coates Clipper Mfg. Co., Worces- 


ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mech. Co., Cincin., O. 


Niles-Bement-Pond Co., New York. 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Spring- 


field, Mass. 
Bickford Drill & Tool Co., Cin- 
Cin., O. 


cinnati, O. 
Dreses Mach. Tool Co., 
Fairbanks Co., New York. 
Fosdick Mach. Tool Co., Cin., O. 
Harrington, Son & Co., Edwin, 

Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 

York 

Chas. G., Pittsburg, 


Smith Co., 
» 


a. 
Vandyck Churchill Co., New York. 


Drilling Machines, Turret 

Niles-Bement-Pond Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Works, Hart- 
ford, Conn 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blaisdell & Co., P., Worcester, 


ass. 
Boynton & Plummer, 
Mass. 
Burke Mach. Co., Cleveland, O. 
Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Dallett Co., Thos. H., Phila., Pa. 


Worcester, 








Cincinnati, O. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill 


Mechanics Machine Co., Rock- 
ford, Ill. 

New Haven Mfg. Co., New Haven, 
Conn. 


Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Sibley Machine Tool Co., South 
Bend, Ind 

Valentine Gas Engine Co., Plain- 
field, N. J. 

Vandyck Churchill Co., New York. 

Whitney Mfg. Co., Hartford, 
Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Drills, Center 

Pratt & Whitney Co, Hartford, 
Conn. 

Slocomb Co., J. T., Providence, 


os 
Standard Tool Co., Cleveland, O. 


Pneumatic 
New York. 


Drills, 
Allen, Jno. F., 


ee Pneu. Tool Co., Cleve- 
land, 
General 7 Tool Co., Montour 


Falls, N. Y. 
Ingersoll-Sergeant Drill Co., New 


York. 


International Steam Pump Co., 
New York. 


Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 
Drills, Hand 
Dallett Co., Thos. H., Phila., > 
Hisey-Wolf Mach. Co., Cincin., 
Niles-Bement-Pond Co., New York. 
Drills, Rail 
Foote, Burt & Co., Cleveland, oO. 
Niles-Bement-Pond Co., New York. 
Drills, Spindle 
Three Rivers Tool 
Rivers, Mich. 
Drills, Ratchet 
Billings & Spencer Co., Hartford, 
Conn 


Parker Co., Chas., 
— he Whitney Co., 


Co 
meandacd Tool Co., Cleveland, O. 


Co., Three 


Meriden, Conn. 
Hartford, 


Drying Apparatus 


American Blower Co., Detroit, 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 


New York. 


C & C Electric Co., 
Co., Ampere, 


Crocker-W heeler 
N 


aN. oe 
Eck Dynamo & Motor Works, 
Belleville, N. J. 
Dynamic Co., Bayonne, 


Electro 
N. J 


General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
— Elec. Co., Milwaukee, 
is 
Northern Elec. Mfg. Co., Madison, 
Wis. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Robbins & Myers Co 
Ohio. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Elec. Ce., New York. 
Stanley G. I. Elec. Mfg. Co., Pitts- 


field, Mass. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 

Triumph Elec. Co., Cincin., O. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electric Controller & Supply Co., 
cleveland, O. 


. Springfield, 





Hisey-Wolf Mach. Co., Cincin., O 


Elevators 


Albro-Clem Elevator Co., Phila 
delphia, Pa. 
Curtis & Co. Mfg. Co., St. Louis, 


M0 
Morse, Williams & Co., Phila., Pa. 


Emery Wheel Dressers 

Desmond-Stephan Mfg. Co., 
bana, O. 

Diamond Saw 
Buffalo, N. Y. 

Dickinson, Thos. L., 

Heald Machine Co., 
Mass. 

Standard Tool Co., 


Ur 
& Stamping Wks., 
New York. 

Worcester, 
Cleveland, O 


Emery Wheels 
See Grinding Wheels. 
Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 
Engineer, and 
Architect 
Thompson, Hugh L., 
Conn. 
Engineers, Electrical 
Crocker-Wheeler Co., Ampere, 


Consulting, 


Waterbury, 


Engines, Automobile 


<< Mfg. Co., Syracuse, 

Olds Gasoline Engine Works, 
Lansing, Mich. 

Engines, Gas and Gasoline 

Abenaque Mach. Wks., Westmin- 
ster Station, Vt. 

Backus Water Motor Co., New- 


ark, } 
Columbus Mach. Co., Columbus, O. 
Foos Gas Eng. Co., Springfield. oO. 
Jacobson Mach. & Mfg. Co., War- 


ren, Pa. 

Mathews, Hugh, Kansas City, Mo. 

Mietz, August, New York. 

New Era Gas Engine Co., Dayton, 
Ohio. 

Olds Gasoline Engine Wks., Lan- 
sing, Mich. 

Pierce-Crouch Eng. Co., New 


Brighton, Pa. 
Struthers-Wells Co., 


Engines, Oil 


Warren, Pa. 


Mietz, August, New York. 
Engines, Steam 
American Blower Co., Detroit, 


Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
Garden City Fan Co., Chicago, III. 
Rand Drill Co., New York. 
Ridgway Dynamo & Engine Co., 

Ridgway. Pa. 
Struthers-Wells Co., 
Sturtevant Co., B. F., 

Mass. 


Warren, Pa. 
Hyde Park, 


Fans, Electric 

General Electric Co., 

Northern Elec. Mfg. 
Wis. 

Sprague Elec. Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Engraving Machinery 


New York. 
Co., Madison, 


Field, Chas. H., Providence, R. I. 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 

Burt Mfg. Co., Akron, O 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Exhibition, Machinery 


Philadelphia Bourse, Phila., Pa. 


Extinguishers, Fire 


Badger & Sons Co., E. B., Boston, 
Mass. 
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page circular that is 
now ready for dis- 
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Fans, Exhaust 


American Blower Co., Detroit, 
Mich. 


Garden City Fan Co., Chicago, 
Ill. 

Sturtevant Co., B. F., Iyde Park, 
Mass. 

Files and Rasps 


Barnett Co., G. & H., Phila., Pa. 
Hammacher, Schlemmer & Co., 


New York. : ; 
Montgomery & Co., New York. 
Nicholson File Co., Prov., R. I. 


Reichhelm & Co., E. P., New York. 


Filing Machines 
Cochrane-Bly Co., Rochester, N. Y. 
Hart- 


Henry & Wright Mfg. Co., 
ford, Conn. 

Filler, Iron 

Clark Cast Steel Cement Co., 
Shelton, Conn. ; 

Felton, Sibley & Co., Phila., Pa. 

Filters, Oil 

jurt Mfg. Co., Akron, O. 

Houghton & Co., FE. F., Philadel- 
phia, Va. 

Fittings, Brass 

Nolte Brass Co., Springfield, O. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 


cago, Il i 
Coates Clipper Mfg. Co., Worces 


ter, Mass 
Gem Mfg. Co., Pittsburg, Da. : 
Stow Mfg. Co., Binghamton, N. Y. 
Forges 
Boynton & Plummer, Worcester, 
Mass. 


Bradley & Son, C. C., Syracuse, 
N Y¥ 


Buffalo Forge Co., Buffalo, N. Y. 


Burke Mach. Co., Cleveland, O. 

Ingersoll-Sergeant Drill Co., New 
York. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Clapp Mfg. Co., E. D., Auburn, 
ie ¢ 


Lang Co., G. R., Cincinnati, O. 
Williams & Co., J. H., Brooklyn, 
N. Y 


Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 
Wyman & Gordon, Worcester, 
Mass. 


Forgings, Steel 


Baldwin Steel Co., New York. 


Erie Forge Co., Erie, Pa. 

Heppenstall Forge & Knife Co., 
Pittsburg, Pa. ; 

Wyman & Gordon, Worcester, 
lass. 

Forming Machines 

Hartford Mch. Screw Co., Hart 
ford, Conn. 


Foundry Furnishings 
Byram & Co., Ine., Detroit, Mich. 
Gem Mfg. Co., Pittsburg, Pa. 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Vark, 
Mass. 
Furnaces, Gas 


Am. Gas Furnace Co., N. Y. City. 


Chicago Flexible Shaft Co., Chi 
cago, Ill. 
Westmacott Co. J. M., Trovi 


dence, R 


Furniture, Machine Shop 
New Britain Mach. Co., New Brit 


ain, Conn 


Gauges, Recording 

Bristol Co., Waterbury, Conn. 

Gauges, Standard 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 1. 

Henry & Wright Mfg. Co., Hart 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 


Drill Works, Gloucester City, 
N. J 





Cont’d 
Fitchburg, 


Gauges, Standard 
Sawyer Tool Mfg. Co., 
Mass. 
Slocomb Co., J. 
Starrett Co., L. 


Keg. SOOT. Be 1. 
S., Athol, Mass. 


Gauges, Steam 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass 
Crosby Steam Gage & Valve Co., 


Mass. 
Co. 


Boston, 


Lunkenheimer Cincinnati, O. 


Gear Cutting Machinery 
Adams Co., Dubuque, Iowa. 
Becker-Brainard Milling 
Co., Hyde Park, Mass. 
sickford Drill & Tool Co., Cin., O. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Clough, R. M., Tolland, Conn. 
Fellows Gear Shaper Co., Spring 


field, Vt. 
Foote Bros. Gear & Mach. Co., 
Chicago, Ill. 


Chicago, Il. 
Rochester, N. Y. 


Mach. 


Ganschow, Wm., 
Gleason Works, 


Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Mach. Tool Wks., Phila- 


deIphia, Va. 


Niles-Bement-Pond (Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 
Whiton Machine Co., D. E., New 


London, Conn. 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, 


Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa. 


Wis 


toston Gear ks., Boston, Mass. 
Co., Provi 


Brown & Sharpe Mfg. 
dence, R. I 


Caldwell & Son Co., Il. W., Chi 
eago, Il. 

Cresson Co., Geo. V., Phila.. Pa. 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 


ark, N. J. 
Fawcus Mch. Co., Pittsburg, Pa. 
Fellows Gear Shaper Co., Spring 
field, Vt. 
Foote Bros & Mach. Co., 
Chicago, Il. 
Ganschow, Wm., Chicago, III. 
Gleason Works, Rochester, N. Y. 
Grant Gear Works, Boston, Mass. 


Gear 


Ilardinge Bros., Chicago, Ill 

Harrington, Son & Co., Edwin, 
Philadelphia, Ta. 

Horsburgh & Seott Co., The, 


Cleveland, O. 


Massey Mach. Co., Watertown, 
Messmer Mfg. Co., Ferd., St. 
Louis, Mo. 


New Process Raw Hide Co., Syra- 
cuse, N. Y. 
Nuttall Co., R. D., Pittsburg, Pa. 


Patterson, Gottfried & Hunter, 
itd... New York. 

Philadelphia Gear Wks., Phila 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, O 

Simonds Mfg. Co., Pittsburg, Pa. 

Syracuse Raw Hide Co., Syra 
cuse, : 

Taylor- Wilson Mfg. Co., Alle 
gheny, Pa. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi 
eago, Ill. 

Farrell Fdry. & Mach. Co., An 


sonia, Conn. 
Franklin Mfg. Co., Svracuse, N. Y 
Greenwald Co., I. & E., Cincin., O. 
Taylor-Wilson Mfg. Co., Alle 
gheny, Pa. 
Rawhide 


Gear Wks., Boston, Mass. 
Hide Mfg. Co., Chi- 


Gears, 


Boston 
Chicago Raw 
cago, Ill 
Earle Gear & Mach. 

delphia, Pa. 
Fawcus Mch. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Horsburgh & Scott Co., Cleveland, 
Ohio. 
New Process Raw Hide Co., Syra 
cuse, N. Y. 
Nuttall Co.. R. D., Pittsburg, Pa. 
Syracuse Raw Hide Co., Syra 
cuse, N. Y. 


Co., Phila 


Gears, Worm 


Albro-Clem Elevator Co., Philadel- 


phia, Pa. 
Boston Gear Wks., Boston, Mass. 
Faweus Mech. Co., Pittsburg, Pa. 


Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Morse, Williams & Co., Phila., Pa. 





Gears, Worm —Continued 
Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Phila 
delphia, Pa. 
Simonds Mfg. 
Taylor-Wilson 
gheny, Pa. 
Graphite 
Dixon Crucible Co., Jos., Jersey 
City, N ; 
Obermayer Co., §&., 


Co., Pittsburg, Pa. 
Mfg. Co., Alle- 


Cincinnati, O. 
Grinders, Center 

Coates Clipper Mfg. Co., 

ter, Mass. 

Heald Mch. Co., Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Mueller Mch. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 


Worces- 


Grinders, Cock 


Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 


Automatie Mach. Co., Greenfield, 
JIASS. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Greenfield Mach. Co., Greenfield, 
Mass. 
Heald 
Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Norton Emery Wheel Co., Worces- 


Mach. Co., Worcester, 


ter, Mass. 
Pratt & Whitney Co., Hartford, 
Conn 
Rivett-Dock Co., Boston, Mass. 
Smith Co., Chas. G., Pittsburg, 


Pa. 

Grinders, Disk 

Besly & Co, Chas. H., 
Ill 

Provi., B.. 1. 


Chicago, 


Diamond Mach. Co., 


Heald Machine Co., Worcester, 
Mass. 

Iroquois Mach. Co., New York. 

Ney, R. W.. Kingston, N. Y. 

Ransom Mfg Co., Oshkosh, Wis. 

Rowbottom Machine Co., Water- 
bury, Conn. 


Grinders, Drill 
Heald Mech. Co., Worcester, Mass. 
Niles-Bement-Pond Co., New York. 


Standard Tool Co., Cleveland, O. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Portable 

Heald Machine Co., 
Mass. 

Ilisey-Wolf Mach. Co., Cincin., O. 


Worcester, 


Grinders, Tool 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 
Barnes Co., B. F., Rockford, III. 


Barnes Co., W. F. & John, Rock 
ford, Ill. 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Burke Mach. Co., Cleveland, O. 
Diamond Mach. Co., Prov., R. TI. 
Gishelt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Waynesboro, Pa. 
Lutter & Gies, Milwaukee, Wis. 
Modern Tool Co., Erie, Pa. 
Niles-Bement-Pond (Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring 
field, O. 


Provi 


Standard Tool Co., Cleveland, O 
Vandyck Churchill Co.. New York. 
Whitney Mfg. Co., Hartford, Ct. 


Grinding and Polishing Ma- 
chines 


Besly & Co., Chas. H., Chicago, 
Ill. 

Blount Co., J. G., Everett, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. TI. 

Builders’ Iron Foundry, Provi 
dence, R. TI. 

Coates Clipper Mfg. Co., Worces 


MASS. 
Mach. 


Co... 


ter, 
Diamond 
Fairbanks 


reer. &. §. 
York. 


a, 


New 


Field, Chas. H., Providence, R. I. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Greenfield Mach. Co., Greenfield, 
Mass. 


Hill, Clarke & Co., Boston, Mass. 
Iroquois Mach. Co., New York. 





Grinding and Polishing Ma- 
chines Continued 


Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mchry Co., 
Chicago, I] j 

Montgomery & Co., New York. 

Niles-Bement-Pond Co., New York. 

Northern Elec. Mfg. Co., Madison, 

is. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Grinding Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 


Ransom Mfg. Co., Oshkosh, Wis. 
Rivett-Dock Co., Boston, Mass. 
Royersford Fdry. & Mach. Co., 


Royersford, Pa. 
Safety Emery Wheel Co., Spring 
field, O. 
Smith Co., 
Da. 
Standard Tool Co., Cleveland. O. 
Vandyck Churchill Co., New York. 
Vitrified Wheel Co., Westfield, 
Mass. 
Wilmarth 
Rapids, 


Chas. G., Pittsburg, 


& Morman Grand 


Mich. 
Grinding Wheels 


Co., 


Abrasive Material Co., Philadel 
phia, Va. 
Adams Co., Dubuque, Towa. 


Builders Iron Provi 


dence, R. I. 
Carborundum Co., Niagara Falls. 
N. Y 


Foundry, 


Diamond Mach Co., Prov., R. I 
Hampden Cor. Wheel Co., Bright 
wood, Mass. 


Houghton & Co., E. F., Philadel 
phia, Pa. 
National Corundum Wheel Co., 


3uffalo, N. . 
Niles-Bement-Pond (Co., New York. 
Norton Emery Wheel Co., Worces 

ter, Mass. 

Safety Emery Wheel Co., Spring 

field, O. 
Vitrified Wheel 


Co., Westfield, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Grindstones and Frames 


Athol Machine Co., Athol, Mass. 
Niles-Bement-Pond Co., New York 


Gun Barrel Machinery 


Diamond Mach. Co., Prov., R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Hack Saw Blades Abe 
Frames 


Diamond Saw 
Buffalo, N. 

Goodell-Pratt 
Mass. 


e Stamping Wks., 


Co., Greenfield, 


Hammacher, Schlemmer & Co., 
New York. 

Massachusetts Saw Wks., Chico 
pee, Mass. 

Montgomery & Co., New York 

Patterson, Gottfried & Hunter, 


New York. 
Co., L. S., Athol, Mass. 
Mfg. Co., New Haven, 


Ltd., 
Starrett 
West Haven 

Conn. 
Hack Saws, Power 
Diamond Saw & Stamping Wks., 

Buffalo, N. Y 
Fairbanks Co., 
Hoefer Mfg 
Montgomery & 
Niles-Bement-Pond 


New York. 

Co., Freeport, III. 

Co., New York. 
Co., New-York. 


West Haven Mfg. Co., New Haven, 
Conn. 

Hammers, Electric 

Northern Elec. Mfg. Co., Madi 
son, Wis. 

Hammers, Drop 

Billings & Spencer Co., Hartford, 


Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Bradley & Son, C. C., Syracuse, 
ae F 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Gould & Eberhardt, Newark, N. J. 


Merri! Bros., Brooklyn, N. Y. 
Miner & Peck Mfg. Co., New 
Haven, Conn. 


Niles-Bement-Pond (Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Hammers, Pneumatic 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett Co., Thos. H., Phila., Pa. 

Ingersoll-Sergeant Drill Co., New 
York. 

International Steam Pump Co., 


New York. 
Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 














June 1, 1905. AMERICAN MACHINIST 


SI 




















Internal 
Grinding 
Machine 


For straight and taper internal grinding. 
Designed and built for finishing large 
quantities of similar parts, such as mill- 
ing cutters, reamers, bushings, gauges, 
dies, cones and all such parts requiring 
internal finishing. All the well-known 
Landis characteristics are embodied in its design and construction. Ample weight 
in all parts to resist vibration. Spindles carefully and accurately finished by grind- 
ing. Bearings adjustable for wear and protected from dust and grit. Flat surfaces 
are scraped to surface 
or proof plates. 

Ways of the car- 
riage and bed are 
self-oiling. It will 
swing 11% in. work. 

Illustration shows 
the No. 1 Internal 
Grinder set for op- 
eration of taper 
grinding. 
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Landis Tool Company, Waynesboro. Pa.,U.S.A. 


AGENTs: Walter H. Foster Co., 513 Williamson Building, Cleveland, Ohio. Walter H. Foster Co., 114 Liberty St., 
New York. C. W. Burton, Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, Stockholm, 


Williams Machinery Co., Toronto. Williams & Wilsov, Montreal, Canada 


Ww . 





























St. Petersburg. Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao. A. R. iy 











Hammers, Power 


Bradley & Son, C. C., Syracuse, 


I Y 
Niles-Bement-Pond Co., New York. 
Scranton & Co., The, New Haven, 
Conn 
Sutton Co., ¢ i., Toledo, O. 
Hammers, Steam 
Bethlehem Fdry. & Mach .Co., So. 
Bethlehem, Va 
Bradley & Son, C. C., Syracuse, 
N. ¥ 


” 


Chambersburg Engineering Co., 


Chambersburg, Va 
Vandyck Churchill Co., New York. 
Handles, Machine Tool 
Schacht Mfg. Co., Cincinanti, O. 
Handles, Screw Plate 


Standard Welding Co., Cleve., O 


Hangers, Shafting 
Cresson Co., Geo. V., Phila., Pa. 
Iiyatt Roller Bearing Co., Harri 


son, N. J. 
Iryibil, P., New York 
Wood's Sons, T. B., 
burg, Da 


Chambers 


Feed Water 
’., Hyde Park, 


Heaters, 
Sturtevant Co., B. F 


Mass 
Heating and Ventilating 
Apparatus 

American Blower Co., Detroit, 
Mich. 


tuffalo Forge Co., Buffalo, N. Y. 

Garden City Fan Co., Chicago, Il. 

Sturtevant Co., B. F., Hyde Park, 
Muss. 


Heating Machines 
New York. 


Am. Gas Furnace Co., 

Hoisting and Conveying 
Machinery 

Brown Hoisting Mchry. Co., New 
York 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 


Co., Geo. V., Phila., Pa. 
Link Belt Mngineering Co., Phila- 
delphia, Va. 
Niles-Bement-Pond 


Cresson 


Co., New York. 


Hoists, Electrie 

«('& C Electric Co., New York. 

Cleveland Crane & Car Co., Wick 
liffe, Ohio. 


Curtis & Co. Mfg. Co., St. Louis, 
Mo 
General Pneu. Tool Co., Montour 


Falls, N. Y. 
Maris Bros., Philadelphia, Pa. 
* Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich : 
Mprague Electric Co New York. 


Sturtevant Co., F., Boston, 
Mass. 

Yale & ‘Towne Mfg. Co., New 
York. 

Hoists, Hand 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hoist Mfg. & Const. Co., Phila 
delphia, Va. 

international Steam Pump Co, 
New York. 

Yale & ‘Towne Mfg. Co., New 
York 


Hoists, Pneumatic 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

General 
tour Falls, 


Pneumatic Tool Co., Mon- 


International Steam Pump Co., 
New York. : 

Nand Drill Co., New York. 

Igniters, Gas Engine 

Franklit Mfg. Co., Syracuse, 

Indicators, Speed 

Norton Emery Wheel Co., Wor 
cester, Mass. 

Starrett Co., L. 8S., Athol, Mass. 

Indicators, Speed, Periph- 
eral 

Warner Instrument Co., Beloit, 
Wis. 


Indicators, Steam 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass 

Indicators, Test 


Reisner Mfg. Co., W. II., 
town, Md. 


lagers 
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Industrial Railways 
Hunt Co., C W., West 
Brighton, N. Y 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Injectors 
Desmond-Stephan 
bana, © 
Lunkenheimer 
Sellers & Co., 


New 


Mfg. Co., Ur- 


Co., Cincinnati, O. 
Wm., Phila., Pa. 
Inspection and Tests 

Hunt Co., Robt. W., Chicago, Il. 


Instruction Schools 

See Schools, Correspondence. 

Insurance, Boiler 

Hartford Steam Boiler Insp. & 
Ins. Co, Hartford, Conn. 

Jacks, Hydraulic 

sethlehem Fdry. & Mach. Co., So. 
sSethlehem, la. 


Watson-Stillman Co., New York. 
Jacks, Planer 
Armstrong Bros. Tool Co., Chi- 


cago, Ill. 

Key Seaters 

Baker Bros., Toledo, O. 

Burr & Sons, Jno. T., 
N. \Y 

Chattanooga Mchry. 
nooga, Tenn. 


Brooklyn, 


Co., Chatta- 


Davis Mach. Co., W. P., Roches- 
ter, N, ‘ 

Niles-Bement-l’ond Co., New York. 

Whitney Mfg. Co., Hartford, Ct. 


Keys, Machine 

Standard Gauge Steel Co., Beaver 
Falls, Pa 

Whitney Mfg. 


Knurlis 


Hartford, Ct. 


Ca.. 


Hammacher, Schlemmer & Co., 


New York. 
Montgomery & Co., New York. 
Lamps, Are 
General Electric Co., N. Y¥. City. 
Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Lamps, Incandescent 
General Electric Co., New York. 
Stanley G. Ll. Elec. Mfg. Co., Pitts 
field, Mass. 
Westinghouse Elec. 
Pittsburg, Ta. 
Lathe Attachments 
American Tool Wks. Co, 
Bradford Machine Tool 
cinnati, O. 
Niles-Bement-Pond Co., New York. 
Osgood, J. Buffalo, N. Y. 
Pratt & Whitney Co., Hartford, 
Conn. 
Lathe 
Armstrong 
cago, ; 
Billings & Spencer Co., Hartford, 
Conn. 
Besly «& 


& Mfg. Co., 


Cin., O. 
Co., Cin 


Dogs 


Bros. Tool Co., Chi- 


Co., Chas. H., Chicago, 


Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., 
Conn. 

Tindel-Morris Co., 


Hartford, 
Eddystone, Pa. 


Lathes 
Automatic Mach. Co., 

Mass. 
Barnes Co, B. F., Rockford, Il. 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Bertram & Sons Co., Ltd., John, 
Canada. 


Dundas, Ont., 

Blaisdell & Co., P., Worcester, 
Mass. 

Blount Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bridgeford Machine Tool Works, 
Rochester, N. Y 


Greenfield, 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Davis Mach. Co., W. P., Roches- 


ter, N. ‘ 
Diamond Machine Co., Prov., R. I. 
Draper Mach. Tool Co., Worces- 
ter, Mass. 
Dreses Mach. Tool Co., Cincin., O. 
Fairbanks Co., New York. 
Fay & Scott, Dexter, Me. 


Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Machine Co., Madison, 
Wis. 

Greaves, Klusman & Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Hendey Mach. Co., Torrington, Ct. 





Lathes —Continued 
Hill, Clarke & Co., 
Le Blond Mach. Tool 
Cincinnati, O. 
Lodge & Shipley 
Cincinnati, O 
McCabe, J. J., New 
Marshall & Huschart 
Chicago, Ill. 
Mergenthaler Co., 
more, Md 
Moline Tool Co., Moline, Ill. 
Motch & Merryweather Co., Cleve- 
land, O. 
New Haven 
Conn. 
Niles-Bement-Pond Co., New York. 
Osgood, J. L., Buffalo, N. Y. 
Prentiss Tool & Supply Co., New 
York. 
Robbins, L., 
Schumacher «& 
Ohio. 
Sebastian Lathe Co., Cincin., O. 


Boston, Mass. 
Co., BB. H., 
Mach. Tool 


York. 
Mehry. Co., 


Co., 
Balti- 


Ott., 


Mfg. Co., New Haven, 


Worcester, Mass. 
Boye, Cincinnati, 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Shepard Lathe Co., Cincinnati, O. 

Smith Co., Chas. G., VDittsburg, 
Pa. 

Springfield Mch. Tool Co., Spring- 


field, ©. 
Sutton Co., C. E., Toledo, O. 
Vandyck Churchill Co., New York. 


Von Wyck Mach. Tool Co., Cin- 
cinnati, O. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Lathes, Bench 

American Watch Tool Co., Wal 
tham, Mass 

Blount Co., J. G., Everett, Mass 

Faneuil Watch Tool Co., Boston, 
Mass. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Hardinge Bros., Chicago, III. 

Pratt & Whitney Co., Hartford, 
Conn. 

Stark Tool Co., Waltham, Mass. 


Waltham Watch Tool Co., Spring- 
field, Mass. 


Lathes, Boring 
Niles-Bement-Pond 
Lathes, Brass 


Co., New York. 


Fay & Scott, Dexter, Me. 

Pratt & Whitney Co., Hartford, 
Conn 

Springtield Mch. Tool Co., Spring 
field, O 

Lathes, Wood 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Letters, Pattern 

power, A. G.,. N. T. City. 

Levels 

Lufkin Rule Co., Saginaw, Mich. 

Mass. Tool Co., Greenfield, Mass 


Lockers, Clothes 
Merritt & Co., Vhiladelphia, Pa. 


Lubricants 

tjancroft, Sidney, New York. 

Besly & Co., Chas. H., Chicago, 
Ill. 

Dixon Crucible Co., Jos., Jersey 
chy, NN. 

Lubricators 


Besly & Co., Chas. H., Chicago, 
Ill. 


Gem Mfg. Co., Pittsburg, Pa. 
Lunkenheimer Co., Cincinnati, O. 


Machinery Dealers 

Baird Machy. Co., Pitisburg, Pa. 

Chandler & Farquhar, Boston, 
Mass. 

Durbrow & Hearne Co., New York. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Ilill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

McDowell, Stocker & Co., Chicago, 


Ill. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Motch & Merryweather Co., Cleve 
land, O 

Niles-Bement-Pond (Co., New York. 

Prentiss Tool & Supply Co., New 
York 

Toomey, Frank, Philadelphia, Pa. 

Tuohy Bros., New York. 

Vandyck Churchill Co., New York. 

Wormer Mehy. Co., C. C., De- 
troit, Mich. 





Machinists’ Small Tools 

Athol Machine Co., Athol, Mass 
jemis & Call Hardware & Too 
Co., Springfield, Mass. 


Besly & Co., Chas. H., Chicago, I 

Billings & Spencer Co., Hartford 
Conn. 

Boker & Co., Hermann, New York 
grown & Sharpe Mfg. Co., Prov 
dence, R. I 

Cleveland 
land, O. 

Durbrow & Hearne Mfg. Co., New 
York. 

Hammacher, 


Twist Drill Co., Cleve 


Schlemmer & C 


New York. 

Lufkin Rule Co., Saginaw, Mich 

Mass. Tool Co., Greenfield, Mass 

Montgomery Co., New York. 

Patterson, Gottfried & Hunter 
Ltd., New York. 

Pratt & Whitney Co, Hartford 
Conn. 

Sawyer Tool Mfg. Co., Fitchburg 
Mass. 

Slocomb Co., J. Prov., R. I 

Standard Tool Co., Cleveland, O 

Starrett Co., L. S., Athol, Mass 

Syracuse Twist Drill Co., Syra 
cuse, N. Y. 

Machinists’ Supplies 

semis & Call Hardware & Tool 
Co., Springfield, Mass. 


Durbrow & Hearne Mfg. Co., New 
York. 

Frasse Co., York. 

Hammacher, Co., 
New York. 

Montgomery Co., New York. 

Whitman & Barnes Mfg. Co., Chi 
cago, Ill. 

Magnets, Lifting 

Cutler-Hammer Clutch Co., 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 

Mandrels, Expanding 


Peter A., New 
Schlemmer & 


Mil 


Nicholson & Co., W. H., Wilkes 
barre, Pa. 

Western Tool & Mfg. Co., Spring 
field, O 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 


land, O. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N 


N. J 
Standard Tool Co., Cleveland, O. 


Measuring Machines 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers, John M., Boat, Gage & 


Drill Works, Gloucester City, 
N. J 


Syracuse Twist Drill Co., Syra 
cuse, N. Y. 


Mechanical Draft 


American Blower Co., Detroit, 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Metal, Bearing 


Besly & Co., Chas. H., Chicago, 
Il] 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Phosphor Bronze 
Philadelphia, Va. 


Smelting Co., 


Micrometer Calipers 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I 


Slocomb Co., J. T., Providence, 
R. |. 


Starrett Co., L. S., Athol, Mass. 

Syracuse Twist Drill Co., Syra 
cuse, N. Y. 

Milling Attachments 

Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass. 

3ecker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Cincinnati Milling Mach. Co., ¢ 
cinnati, O. 
Kempsmith Mfg. Co., 
Wis. 
Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, Ct 


. 


in 


Milwaukee, 


Milling Machines, Hand 


Osgood, J. L., Buffalo, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 
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AMERICAN MACHINIST 


Some Mechanical Relics of the Civil War. 


EDITORIAL CORRESPONDENCE. 


Historically speaking, the most famous 


lustrial establishment of the South is 


he Tredegar Iron Works, operated by 


Credegar Company, of Richmond, Va 


inded in 1836, these works have been 


erated continuously, except for the first 


ree or four years, under the firm name 
fredegar. Formerly, the company op 
ited its own coal and iron mines, and 
so smelted its own iron on the prop 
ty now owned by the Longdale Iron 
ympany, of Longdale, Va., where it made 
1ighest grade of charcoal iron. Prior 


1e nig 


ederal government, the others be 


the Civil War, it was one of three 


rks engaged in making ordnance for the 





\ CONFEDERATE GUN FOUNDRY 
Fig. I is an interior view of this foundry 
as it now stands. The two cranes, of 


lat 


which but one is shown, date from ante- 


bellum times, being part of the original 
equipment of the foundry They were 
designed for a capacity of 30 tons each. 
Between them are three iron-lined casting 
pits, of which the central and largest one 


only is now uncovered, but it is out of 


the range of the camera. The three pits 
are in line, the intention being that each 


crane should serve one of the smaller pits 
and that the two combined should serve 


the largest one. Beyond the wall, in th 





FIG. i. A CONFEDERATE GUN FOUNDRY 


2 thie 


est Point Foundry, now the J. M. Cor- 


ll Company, of Cold Spring, N. Y., 


nd the Fort Pitt Foundry, now the Mesta 





ine Company, of Pittsburg, Pa. The 
ld of the Tredegar company on this 
siness lay of course largely in its com- 
nd of charcoal iron, from which heavy 


Inance was then made, and so success- 


was the company in this work that, 
the outbreak of the war, it had just 


mpleted a gun foundry which was prob 


the most completely equipped for 


is purpose of any then in existence. So 


built and so well equipped was it, in 
t, that it could be put in operative con- 
ion to-day at very short notice 


right background, at tle air turnaces 
which served the foundry. One of the 


furnaces is shown in Fig. 2 and, with their 
stack, shown in the background, are in 
such a state of preservation as to almost 
belie their age. The casual observer would, 
in fact, scarcely name an age greater than 
ten years judging from their general 


appearance. Either they were of superior 
construction or the Southern climate is 
less severe on masonry structures than 
that to which the Northern readers of 
the AMERICAN MACHINIST are accustomed, 


or both. There are really two furnaces 


1 
| 


standing on opposite sides of the stack, the 
} 1 ] 


1 


one in the background being obscured by 
, 


the crane Their combined capacity, at a 


single melt, wa 


have not had fire 


pretty much ever 


iron, from tacks t 


Ine engines and 


rolled the armor « 


are now devoted 


easure, to thet 
Alor 2S de tl 
seen the figure of 


f the war time, 


753 

S 50,000 po as Lhev 
s upon their hearths fo 
ind probably w neve! 
of t Civ War found 
t witl ( t te lines 
( ne ti ¢ | irce oO! 
cuns for the ¢ tederat: 
:- = pretty cl every 
tion that w ce t 

old works ve made 

rything tl cd I 
vul rt \ lat 
irmor plat lere was 
yf th Met Chey 
eflv to t production 

y d spikes, horse 

S projectiles tor the 
nt, thus ret in a 


furnace, in Fig. 2, will be 
EE. R. Ricketts, a molder 


who rammes Ip many a 


gun for the Confederate cause, and who 


still works along 
room containing 
room, as the core 
testify. Mr. Ri 
hearty, and is af 
“Pap” by his you 
been in continuo 
for fifty-four yea 

The guns mad 
ield pieces up, 
thousands, with 
jectiles, both sol 
the first pieces o 
Confederate gov: 
of one of the gu 


side the old furnace, the 
which is now a core 
boxes on the bench will 
cketts is still hale and 


iddressed as 


fectionately 
inger associates He has 
us service at these works 
rs 
e were of all sizes from 
the output numbering 
hundreds of tons of pro 
d and explosive. One of 
f gun work done for the 


rnment was the banding 


it the capture of 


is iken 


Fort Sumter, which later was remounted 


in the old fort t 
hy the Federal 


mounted as a tr 


» be subsequently retaken 


forces and_ ultimately 


phy at the entrance to 


the War Department \\ hington, 
where it now ind wil t bears a 
suitabl Inscription, detailing the above 
facts The guns made were both smooth 


ree number tf the latter 


ip to 7 inche bore and banded at the 
breech, having been turned out Che 
larger of these gu were triple-banded 
t the extrem: mands being 
> inch thicl ] dim n 
hing numb { a trunnions 
lhe 1 nd f tl re not 
banded at 

GU N-BORIN¢ {INES 

lig. 3 shows tw ft boring 
lathes nd alongside of ( f them 


t that tim | 
ppliances have 


the foreground 


clutch to permit 


nd starting. Of 


wo spindles eaci 


ini, who operated the lathes 


e does now—their present 
turning, for whicl uitable 

been added shown in 

Phe machi consisted, 

f two spindl driven by 


cone pulley for the 
pindle having a claw 
its independent stopping 


the lathe in the extreme 


background but one spindle | been re 
tained These spindles will be seen to 
terminate in a suitable roll-turning chucl 








724 
behind which is a square chuck These 
square chucks, and everything beyond 
them, as well as the lathe shears are un 
changed, except that the latter have been 
shortened for their present use. The old 
tailstocl which carried the boring bars 


have disappeared They were fed bodily 


ie gun, by a weighted lever, 
ratchet and pawl feed, which acted through 
a pinion carried by the tailstock, and mesh 
ing with a rack in the center of the bed 
The descent of the weighted lever fed 
the bar 
weight reached the ground it was raised 
hold taken by the 


ratchet and pawl on the pinion shaft. The 


toward the gun, and when the 


by hand, and a new 


complete equipment of this size of ma 


chine in war time consisted of six double 


machines, giving a capacity for 


spindle 





operating on twelve guns simultaneously. 
The job was by no means a small one, 
for it must be remembered that in those 
days guns were bored from the solid. 
The boring of each 7-inch gun consumed 
about ten days’ time, working night and 
day 

Mr. Perrini has been continuously en- 
gaged at these works since the early fif- 
ties, although he does not recall the year 
of his first service. He is not as young as 
he used to be, but his eyes kindle with 
enthusiasm as he tells the story of those 
strenuous four years during which these 
works knew neither night nor Sunday 
From 1,600 to 1,800 men were employed 

Fig. 4 shows an old planer which during 


the war period was used as a rifling ma 
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1 
chine, 


tachment have long since disappeared. The 


although all traces of the rifling at 


gun to be rifled was mounted beyond the 
planer, the rifling bar being mounted upon 
and driven by the platen. A gear upon 


the end of the bar meshed with rack 
lving crosswise of the platen, the end of 
the rack carrying a shoe which embraced 
an inclined guide bar, the inclination of 
which determined the pitch of the rifling 
\ collar upon the bar was so located as 
to bottom against the muzzle end of the 
gun at the end of the cutting stroke, and 
by a connection with the tool withdraw 
The planer is 
feet, | 


it for the return stroke 
of no inconsiderable size—eight 


should judge, between housings—and is 


still occasionally used. It came to these 


works before the war, a second-hand ma 
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Rodman guns were successfully made, thi 


bore of which is not exactly known, but 
was either II or 12 inches. To ca 


both of th 


which 


one of these furna 


guns, 


shown in Fig. 2, were required to mak 
simultaneous melts. These guns were su 
cessfully completed, but they never saw 


service, as their weight was so great that 
it was found impossible to transport then 
to their intended locations They wer 
subsequently broken up, and used as scraj 
at the 


These guns had previously 


place where made 

been mad 
in Boston for the Federal forces. It will 
be remembered that the principle of thx 
gun was the production of initial strains 
by the use of a water-cooled core, th 


theory being the same as that of the 


modern built-up gun. The first attempt 








FIG. 2 AIR FURNACE AND BASE OF STACK, 


chine. Of its origin or age, nothing is 
known 

Fig. 5 is a fac-simile reproduction of a 
field-gun drawing made during those times 
by the hand of E. R. Archer, who is now 
Many 


drawings pertaining to the work of the 


the chief engineer. of the works. 


period are still in existence, especially of 
various sizes and types of shot and shell 
Gun drawings, however, are extremely 
rare, this one being, in fact, the only one 
Mr. Archer could find after ex 
for the 


which 
tended search, and the loan ot it, 
present purpose, is a favor which the read 
ers of the AMERICAN MACHINIST will ap 
preciate. 

While the 7-inch banded rifle was the 


largest regular product of the works, two 


to cast one of these guns in Boston had 


led to a disastrous explosion, news ot 
which had reached Richmond 


trepidation at 


There was 


naturally some running 
water through the middle of a mass of 
melted iron, and in view of the experience 
at Boston, the entire fire department at 
Richmond was drawn up at the works 
ready for service in case of accident when 
the guns were cast 

THE MILL THAT MADE THE ARMOR OF THE 

“MERRIMAC.” 

Fig. 6 shows the mill on which the 
armor plate of the “Merrimac” was rolled, 
and which also is still in active use; its 
work, when I saw it, being the rolling of 
angle splice bars for railroad rails. One 


of the workmen, William Robinson, who 
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PLANER USED AS A GUN-RIFLING MACHINE. 


4. 


FIG. 





W ngaged about this mill when the 


plate was rolled, is still engaged there, but 
he w off duty when the photograph was 
take: d hence could not be included 


plates of the “Merrimac” 


hick by 8 inches wide, and 
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States sister frigates. 
at the Norfolk Navy 
yard 
the 
ie outbreak of hostilities. 


four United 


Yard 


and cd 


located 
that 

stroy ed by 

tl 


Was 


when was evacuated 


Federal authorities, after 


The ship was 
subse- 


sunk by the authorities, but was 


She 





known to history, alt 

never will be 

Warming Workshop Benches 
Walls. 





and 







































































it table that in thickness they exceed- quently raised by the Confederates. cut \ new blower heating system has b¢ 
ed those from which the turret of the down to near the water line, and the installed in the factory of Irons & Russ: 
Te I \ made—this turret having superstructure with which we are all inufacturing jewelers, Providence, R. ] 
been built up of successive layers of one- familiar from illustrations of her famous in which an interesting modification 
ch plate. Of how many thicknesses the fight with the “Monitor” was built. It is current practice was developed wit 
4! the “Merrimac” was made, or to be noted that, while in the North we ird to work benches located next 
whether, indeed, it was of more than one hear of the “Monitor” as having revolu walls. It was found that the moving 
thick ! was unable to learn, but it tionized the construction of ships of war, was chilled in passing by windows 
was backed up with a solid backing of in the South the that credit to the traveling across the benches, creating a 
| 
AIFLED <FIELD GUN ‘3Pa_ catitve. (IRON) 
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Peat. 7, 
2 
’ ‘ , 2 26 ry, “ft be 
; Paap kai = a . = 
hdhtesinth heat 
IMILE OF A DRAWING OF A CONFEDERATE F! GUN 
‘ 
2 teet or 30 inches of teak Che up end Merrimac,” and when we consider 1 ncomtortable draft fe the bet work 
ed her career by sinking, and after th defensive provisions of the modern man rs. It was decided to move th: ches 
War was raised by the Government and of-war, who shall say whether the rret out about 6 inches from the w id to 
as scrap, the plates being bought by or side armor holds first plac It is of se a sn int of direct radiation t 
t Old Dominion Iron Works, which is course clear that while the “Monitor” was ffset the effect 1d produce a sheet of 
ir neighbor of the Tredegar works, he first to carry a turret, the “Merrimac irm air next to the windows he re 
which reworked them into merchant s the first to be completely equipped t has been very satisfacti Reducing 
able form, except for a small portion th side armor. A fact which is not as e indirect radiation to equivalent direct 
wl \ worked into souvenirs, and erally known as it should b s that nd adding the direct, the act t f 
piece of plate which is still preserved at r ume “Merrimac” was the original 1c teet of space heated t 
the Tredegar works e ot the ship when she carried thi t radiation is t So to 1 he far 
[he “Merrimac” was originally one of mmission of the United States Govern- yr the heating system, which was fur 
ent. Her official Confederate name u shed by the B. F. Sturtevant Co pany, 
*A piece of this plate was recently present- oe. hy : - ‘fT : 7 
ed to the American Society of Mechanical r which her fighting was done was Bosto Lass S driven by IO horse- 
Engineers and is to be seen at the society's \ : ae Se ee - ; eee ee , 
house in New York. s , na OY: TIGhet sin : ; — W os <s 
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giving speeds varying from 100 to 220 Fire Protection at the New Worth- °°! 
volutions per minute on the fan whee! ington Pump Works. 1 


\t the maximum speed the fan is counted ee id — g 
° e - i ss i ' 1 
iets ge Meer ey afforded by the new Henry R. Worthing 
in diame ter. Chere are about 1,250 squ we ton Hydraulic Works at Harrison, N. J 
feet of heating surface in the heating a This plant covers 34 acres of groend 
[he warm air is led through an undet tatteien tt wines of Geet ence eel nection f1 
sround duct to two vertical shafts and is canteen te Gate dain Wide: ts Bet 


distributed on each floor through galvan Gueetw 1: ; ae 
complete pipe-line system with sprinklet 


ized iro yipes. The fan system is de hich penett 
ed iron pif . ag and hydrant connections [he mains, ™ : 





signed to eltect _ changes of air an which vary from 12 to 8 inches in diam brow : 
hour in the front portion of he UE, s+ and bees hein tceted te ann pounds 7 ms ; 
and four changes in the rear. pressure, form loops around all the build- Sg fact is t the wat lu 
ings and feed the interior piping at many y or On 

The old clock in the steeple of Trinity points Gate valves at different points in time immcreasing ( tit the 
church, New York,:went on a strike three the mains make it possible to shut the Washing out of crevices in the rocl The 
or four years agoand has been working water off from any part for repairs or four wells of the Worthington p ss 

1 ae 4 1 and hard ( 


erratically ever since, so now it is dis other purposes without interfering wi 





mn RN 


ac 0lC 

















FIG. O rHE MILL THAT ROLLED THE ARMOR PLATE Ol HE ~MERRKI 
charged and a new clock is to take its the protection of any buliding. Twenty- entering a bed of 
pla [he old clock, as we are told by seven fire hydrants, with two and three age depth of about 4o 
the daily papers, was made in England openings each, are strategically distributed s raised by the air lift. Or ( 
n 1826. “Its various parts were made about the plant harges the 1 
t the forge and the blacksmith shop. The In the interiors of the buildings, hose’ directly into tl 
vork was \ well done, but the modem reels and hand grenad re convenient] voir nearby In 1 t 1 
ethod, by which the clock is largely made distributed, and the Grinnell system of water discharge vert ft \ 
machine, with mathematically cut overhead sprinklers with glass valve s« ) t l ; 
erooves, will make the new clock superior is installed Che valves oper soon escape WV 
its predecessor.” The new clock is a temperature of 206 degr Faht t 1 
le of “brass, steel, zinc and lead,” and reached. The discharge orifice 1s int vhich it flows | 
s “guaranteed to tick regularly for 200 in diameter. Half-inch no : 1 quick 
;.’ which we suppose means that if opening gate valves are used the hose \it yplied the w t 
4 n 198 years the Trinity « lines, which are 2 ( n diameter ; 2 80 to 85 pound ] i 
tion will require the E. Howard Clock Pressure gages and automatic check valves | Gordon compr« the 1 
Company to “make good.” are placed the supply pipes or “riser power Ninet Dp 





required to start th ells t 60 pounds 
will maintain the flow 

lhe 1 rvoll to whic the we di 
ch of solid concrete 4 les t | 
on foundati nd in shape resen 
bles th tum of an inverted pyramid, 


being 121 feet long, 104 feet wide, and 9 


\t the right of the 
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In case of fire, the water from both 
the tank and the pumps is available, but 
if a higher pressure should be wanted, 
the by pass may be closed and, if the 
ipacity of the pumps is sufficient for the 
! !s of the occasion, the check-valve will 


1 


also close, and a pressure of 150 pounds 


Pcl SCUULILT men can b nN 

















FIG. I. VISIBLE 


reservoir are three receiving basins, ths 
first of which receives the discharge from 


the wells and overflows into the main res 


ervoll The middle basin is connected 
by a large screened passage to the main 
reservoir, and from it the Underwriter 
fire pumps take their supply. The third 
small basin acts as an overflow for the 
main reservoir, and also supplies the wa 


ter used by the pumps of the hydraulic ele 
the 
turns by gravity to this same basin 


water re 


The 


vator system, from which 
hasin overflows to the sewer 

From the reservoir water can be raised 
to a tank 


tower by either of two Worthington Un 


100,000-gallon. steel on a steel 
derwriter pumps of 1,500 gallons capacity 
each The tower is 135 feet high and the 
tank 15 feet deep, so that, as the tank is 
aiways kept filled, there is constantly on 
the service mains a head of 150 feet, cri 
a pressure of 65 pounds per squar« 
the The 
pipe leading to the elevated tank connects 


the 


ating 


inch throughout system stand 
through 
the 


discharge from the pumps en 


with main fire line system 


a check-valve and by-pass at point 


where the 


ters the system. Ordinarily, the by-pass 


is left open and the pumps are controlled 


by an automatic pressure regulator to 


maintain a pressure equal to that due to 
the head full 


pumps supply the water for daily con 


in a tank. In this way thx 


sumption just as it 1s needed 


INDEX 


DRAWING FILI 
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The Visible-Index Drawing File. 

Some time since, when the 
the yf W. F. & John 
pany, of Rockford, Ill.,he 
the very original arrangement of a file f 
there, and ) 
W. G. Sar 


writer was 


works Barnes C 


was lmpress 


drawings that was in us¢ 


was explained by its inventor, 


born, who had charge of the drawn 
office. Since that time it has been det 
mined to put the file upon the market, 

we present the following description ot 


written by Mr. Sanborn 


It will be perceived that th le w 
developed by a combination of folio 
with the newspaper rack rl cabir 

ipporting the rack is fitted with lraw 


at the bottom for rolls of paper, the pap 


between bars (which are h 


reeling out 


at the ends by tension screws), and m 
he cut or torn off as desired At the e1 
of the cabinet is a drop-leaf, upon whi 
the files are placed during inspection 


desired, a curtain mounted on a spri 


roller may be fitted to the top of the cal 

net and pulled down over the files to p1 

tect them from dust 
ach k fil 


rack Tlie 15 
a rod, from which it is suspended 


mount 


an envelope, 
on 
a manner that the 


the racks in such 


“1 
| 


each file is visible, and upon it is an ind 
made of 


of its contents These files are 

trong paper, reinforced where subject 
to strains 

lhe rack files are designed simply as 


receptacles for the folios or slips contain- 
ing the drawings, several of which may be 
f bear 


deposited in each file. These folios 










































































FIG. 2. VISIBLE INDEX DRAWING FILI 
adjusting the regulating valves of the two | sub-indexes of their contents. One of the 
Underwriter pumps. If the pumps do not folios is seen tacked to the cabinet 


supply water as fast as it is used, the 


check-valve at the base of the water tower 
] 





will allow water to flow into the mains 
from the tank 
Iron, in casting, shrinks I per cent. in 


leneth: lead, 


2.0 per cent 


For rolled drawings, a 


special rack f 
has been designed, being of box form an: 


of sufficient depth to receive the roll, leay 


ing an exposed end upon which the tit] 


of the drawing is inscribed If there | 
objections to rolling drawings, as is ofte1 
the case, large drawings may be arrangt 





top ot 


1 
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Fo.io Recister or RACK FILE Al ; Eacl 


MACHINE 
Ar 
C2 
eZ 
CFA 
Co 
CS 
C7 
C8 


We. 5 DRILL. 


Index of Folio 


Gereral Farts 
4 Céad Parts ~—frlaweletrer u 
° “ - Corb. Lever 
” -~fower fA Wd DeS'GU$ 
Ad LaectwretIts -lrictia coil file DDRILL Allazhver0s 
a “Carlet List00 Cm” . 
. ~lgeet Spitale 
teed Farts ~-Fositwe /a 


. 
, 
] ty 
] 
SVI 
( ney 
nd 
W. G SANBORN ViSi@LE INDEX VERTICAL FiLE vel 
FIG. 3. REDUCED FAC-SIMILE OF RECORD me ale 
with accordion folds and filed in the deep Che third combination or comp worm Te 
ck files is composed of several folios filed within '* 
The capacity of the rack files is about the same rack file, the rack file bearing tl series be 
fty drawings each; of the roll files ten general index of its cont Ss prey n 
Ils. Each roll file requires the space of mentioned \ register of the contained I 
four rack files folios is made on the front of each rack \ 
lhe economy of floor space is one of file, and a record of transfer provided t 


he leading fe 
with a capacit 
nehes, requir 

In connect 
lrawing file,” 


system of filin 


primary combination of the system is a 
series which is comprised of the drawings 


of a single subject If the machine is a 


rge one, the 


nto subiects 


rts of the m 


ered, and eac 


1 


1es 1S e¢ 


number 


ntain the svmbol of the part numbers 


tad 


neral subjec 


[his is the only recor 


ries and sheet number alone are known 


The second 
more series 
indexed w 
ined series 

On the fro 


the series ¢ 


tle of the contents of each sheet 


iding for a 


achine. Each series is num 


* the machine if such a system ts in 
\ ecard index or ledger-form recor 
uld be kept of thes series, giving the 


‘tt of the drawings contained 


ie file, and is for reference whet 


ith the subject of tl 


-ontained, giving the g 


hould become 


+ 


atures of the file, a cabinet 
. we C2-3-97-83 


Pi GISTER OF SERIes 
y of 5,000 drawings, 18x24 Recister of Series 


ov loor s ce of Sx66 
oo ee MACHINE We 5 DA/LZ feed Parts 


9 
] 
‘ 
’ 
1 
( . 
] 
rie | 
( 
1 
— | 
X \ ‘ 
f 
; 
] 


m with the “visible index — wenn 
the following expanding Series C2 Pla Lever Feed 
g has been organized: The 7 assembled AVAUi/N1¢ - 


2 QDekteits Y Pats. 


drawings should be divided 7 Assembled DAWN. 
™ 2 Details of Parts 


covering the independ 


h sheet of drawings in 


Qsserpthed Ar cttia WIG 

Delas/s oY Tee -roure 

” - Jon Parts 
Beltom lrame 

° ” “ POLS 

Cross - Spwidle LES 


! consecutively under this 


The serial numbet 


ANKQA GAN 


-d contained witl Serves C& Positive feed 
Assembled Saw g 
LDetails of Ja0/ + avve 
“ - “ FAICS 
Bolton Frome 
é . ” Fares 
. CHOSS Sowadle Fitts 


combination is that of one 


filed in a single folio, w 


NO AWA N 


it of the folio is a register 
j 


w 
record oT transtet iT 
necessary I RI t } IMILFI F 


Serves C3 Combed berm Slever /leca 


Ser/es CF¢ Power &lervee feed 


i 
Sy 
V) 
a? 








4 ) 
pindle drawings, these attachments being 
C5, C6 and C7. All of the 


tioned were filed in the same 


ck file, which was indexed “No. § drill.’ 


If at any time the rack file becomes crowd- 
ed, the “attachments” (this would apply 
to any series) may be placed in a separate 
rack file indexed “No. 5 drill attachments,” 


ind a record of the transfer of the series 
made on the old and new folio registers 
the rack files 


rhe feed 


from a worm and belt to a positive-geared 


power device was changed 
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The Nardin Bevel Gear Cutter.* 

The gear planer shown in the annexed 
drawings was designed by M. Nardin, and 
is built the Ateliers de Constructions 
Mécaniques, formerly Ducommun. 

It belongs to 
of the gear 


by 


the 
changed 


the class in which 


position blank is 


while the line of stroke of the tool re 
mains fixed. More definitely, it rests on 
the principle that all gears which mesh 
exactly with the same straight-flanked 
toothed rack mesh correctly with each 
other also. If, instead of a rack, we con- 


sider a reciprocating planing tool so moved 


that it ideally generates a tooth outline 
of this rack; if, further, in place of a 
toothed gear, we consider a blank com 




















We 


with 


cannot a single tool, adjusting 
it but once, cut the two symmetrical se1 
of outlines for the same wheel, and for 
this reason M. Nardin has arranged a 
double tool which for the same wheel r: 


quires but one adjustment on its carriage 
| ] 


and simultaneously cuts two 


c¢ I S 
the two opposite 
the same 


sides. In principle, 


sides of 


ters generate the two 


hollow of the rack, and consequel tly the 


two sides of the same tooth of the whee 


The drawings show in detail the action 


of this machine, which may be considered 


as two distinct mechanisms: 


comprising 


one the tool driving and adjusting appli- 


ances, and the other the blank-carrying 


arbor, with its devices for guiding and 






































a 
——- 
Nita ‘ _ Y 
w= y —_— eG 4 +) 
i rua M i t 
. Soda . FIG, 2 
FIG. 1 
VERTICAL SECTIONAL ELEVATION, VERTICAL SECTION AB 
THE NARDIN BEVEL-GEAR GENERATING MACHINE, 


feed. The 


only, new drawings for the bottom parts 


change be in the top parts 


ing 


were unnecessary. To prevent confusion 


and the issuing of any of the old drawings 
to the shop on the new work, the complete 


s was trensferred to a folio indexed 


Seri 


“old designs,” note being made of this on 


index of the series, all other 


the 
for 


the card 


being made 


transfer 
The 


feed were 


~ecords of on 


register new drawings 


recorded as series 


*the positiy 
C8, and to this series were transferred the 


drawings of the bottom feed parts, the 


record of transfer being made on the new 


serial record These files 


of series (4 
ire being placed on the market by W. G. 


Sanborn, Rockford, III. 





pelled to roll, without sliding, by its pitch 
circle, on the pitch line of the ideal rack, 
that of 
cutting for the application of which to a 


it is evident we have a method 
spur wheel it suffices to impart a correct 
Without 
there will thus, 
the tooth 


outlines will be 


rolling motion. changing the 


movement of the tool in 


effect, be produced in wheel, 


spaces whose appropriate 
to the diameter of the 


Che 


lies in the arrangements made 


pitch circle 
essential feature of the machine 
with a view 


to cutting bevel gears, where naturally the 


convergence of the sides of the teeth has 


to be taken into account. 


*From an article in the Revue Industrielle, 


by Georges Levy. Translated by E. P. Buffet 


rotation. It comprises, essentially, a hori 
zontal table on which the tools travel in 
straight lines and the blank circularly 
This table rests on a frame a in column 


form, the side of which holds the driving 


? 


17 
cone pulley 0 
The planing tools 


* whose cutting edg 
the f 


describe outline of 


rack space, are 
mounted in their holders c’, Fig. 3, at the 
end of carriages which travel horizontally 
Chis 
ment is produced by means of short con- 
rod 


on euides ri reciprocating move 


necti jointed to the carriages an 


17 - 7 
llating lever 
1 , : 


e. The lever, pivoted at ¢’, is driven at the 


to a pin d' in a slot of an osci 


lower end by the pin of crank disk f, in- 


side the frame, which is at one end 

















June 8, 1905. 
the shaft driven by pulley D [his ar- 
rangement of the oscillating lever gives 
the tools a quick return motion. 


tools ought not to tri 
In 


at the moment 


Sut the 
parallel or 


two 


1 q ~ . 
horizontally. fact, dt 


blank 


being cut 
, 


the rolling of the 


Ss) 


the tooth that is becomes ex- 
actly vertical, only the element of the tooth 
surface on each side corresponding to the 
The 


a requisite ob- 


pitch circle is horizontal. stroke of 


the tools must be given 
liquity to cut out the bottoms of the spaces. 
Moreover, the strokes of the tools should 
converge toward the gear cone apex. 

The former inclination may be given by 
* on circular 
the 


fix the 


the rotation of the guides ¢ 
horizontal axes in 


Bolts h 


supports, around 


rack. 


pitch plane of the 








x 5S Ill posi 


] 


adjustment. 


, , 
The convergence of the guides is ob- 


tained by a rotation of their supports, rest 
ing for this purpose on a guide whos¢ 
outer edge, concentric with the table of 
the machine, moves in a circular groove 
of this table. Two graduations (Fig. 3) 
provide for this second adjustment of the 
machine (in relation to the axis #2’) 
which is maintained by bolts In all 


positions of the supports the hort 
of the fir 


Same point U 


axes ljustment cross at the 


St ac 
on the vertical axi 
table 


The tool carriages do not no 
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s parallel to the oscillating lever . 

: yi . SS ee 

The joint at d* (Fig. 1) is universa 
The tools c cut from the center toward 


the periphery; th: 


mallest to the largest diameter ot the 
, 

blank, the section of the chip progres- 

ively increasing. The arrangement allows 


y counter-support of the blank 
+h purpose it suffices to 


simp S 


adjustable ro 
lo assure to the 
their holders c’ 


carriage c*. The tool-holder has some 


tools this mode of ac 


are pivoted at c,' to 
the 
downward play, during the return trav 
lov ‘ play, during e retu : 


el, against springs which in turn force it 


pe ) 

tes 

1 the 
On 

«rt ] 


ipex 
it thi 


yvable ect ) 

x yf rey 
ery W \ 

] ) 
the f ¢ ae 
ae oa ot blar 
. a . ) } 














into the position for planing. During the blank by mea f the s 
cutting stroke it rests against a shoulder p 
of the carriage. It is evident that the | 
tool proper, also, is as simple as possible 
ri 
I— hh 
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‘ © ms § dity 1 that it nsup 
ported act lt to the ivoid 
Now Ik nd ro 
tating tures tor t blanl | cen 
tared +] rhins Fig nd thus 
\ i tt by 
] + 
] < ¢ 7 \ 1 
whee | ¥ ; which 
1, — yy A 
}, cranl me t dex 
ng the bla ft to tootl rhe 
vh xt eeve m 
\\ icl ma\ b rec I 1 mgic¢ 
bout the center O of the machine 


Fig.4 
vert 
+] 7 
i 
rat 
necte 
itt 
1) Cc 
prod 
le a 
We 
wheel 


a 
‘ 

t clamp it 
‘ -t he 
pp 5 the 

} 
m pe 
= =a 
Se a 
> Wer a a 
| ™ 
/ 
' 
{ 
car! 

( wil i 
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( 
lig. 1, to a 
ttached } 
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1 ft 
t ft 4 
' 
= 
wl 
dome n. | 
1 £ ir 


but 








O2 


ll not 


answer, for we 
rolling without slipping. The 


Nardin to this end 


that movement wi 


must have 


device employe d by \] 


The box enclosing the dividing wheel 


‘is fixed to an are-shaped arm Pp, direct 


ed downward and provided with a longi 
which slide a 


1S plac ed 


to iy cut 


tudinal groove in may pin 


his pin in the pitch cone 
that 
The blank g, its dividing wheel g*, the 
E turn to 


of the gear 


box and the ie p are tree to 


ther in the sleeve If now we assume 


lig. 1) that the axis of the blank has 
en brought into the vertical plane x.’ 
(lig. 3) and that, further, the entire fix 
ture ‘p has been turned in the sleeve 
o that the are p is in the same plane, 
ley is found on a level with the cen 


“<< 


the mechanism, 


» th position of 

















NARDIN BEVEL-GEAR GENERATING 


MACHINE 


other arrangements about to be 
tooth that 


vertical also and its plane of 


reason of 
deseril ed, the is being cut ts 
symmetry 
passes through va lo ensure correct cut 


ting, that is to say, to make the blank roll 
without sliding, the pin p' ought now, dur 
brought 


ing the horizontal displacement 


about by the ratchet n*, to be guided so 
as to describe a branch of a cycloidal curve 
on each side of the diametral plane «x x 
This result is obtained by M. Nardin with 
out great complication of mechanism and 


with the greatest exactitude that practical 


gear outlines can show. There are fixed 
to the frame guides qq, curved con 
centrically with the table and slotted in 


the middle according to the curve devel 
oped with two cycloidal branches, as we 
have detined them 

In the slots of the guides 
the 


whose ends are forked upon pin p 


}q are pivoted 
¢ a, 


symmetrically at q'q' levers 


‘ 
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During the horizontal displacement of 
the blank on one side and the other of the 
axis x2’, springs rr hold the pin at the 
bottom of fork \s 
the curve gq is the locus of the centers 


the corresponding 


of curvature of the cycloidal branches, it 


suffices to determine the position of the 


pins g gq’ to procure an appropriate tra 


jectory for the axis pf’. 


It is to ke remarked that in this machine 


the two tools attacking a tooth on its two 
sides balance their lateral thrust, at least 
in the phase where they act symmetrically. 

The operation of the machine is now 


readily understood. We begin by giving 
the euldes of the tool carriages the double 
inclination that they should have accord 
re to the dimensions of the wheel that is 
to be cut 


Tables supplied by the manu 


facilitate the adjustment, which 
is made by the 


Then the tools are 


facturers 
graduations indicated 
in their holders 
1 


fixed 
and the stroke is adjuste 


The 
its arbor at the 


blank g, having been mounted on 


desired distance from the 
center O, and suitably inclined by mean 


of the sector m', we adjust it by turning 


the dome nw on the axis +2", and the are 
shaped arm f is arranged vertically, afte: 
at the hight of 


For this purpose it suffices to 


which the pin p* is fixed 
the axis O. 
introduce a pin into a hole s in the middle 
of the guide q 
The guide levers qq are next arranged 
to include in their forks the pivot 


the 


sO aS 
pf’, and are then pivoted upon gq' q' at 
proper distance 

It remains to adjust the advance of the 
ratchet n° 
the after 
rolled beyond’ the tools by means of a crank 


and the division to be made by 


wheel g*, which the blank is 
placed on the square end ¢ of spindle 1’, 
and the machine is started 

While the tools have an 
ciprocating motion, the blank, driven by 


the 


invariable re 


ratchet n°, is displaced circularly on 


the rack of which it generates a tooth 
space, and thus passes from one side to 
the other of the axis xa \t the same 


time the combination of levers g converts 
this displacement of the blank into a roll 


When 


ished in this manner the blank is set 


ing without sliding a tooth 1s fin 
back 
around 
the 


and is indexed 


tooth by 


with the dome n 


the distance of a means of 


dividing mechanism g° ¢g The machine 
is then started to cut the next tooth 

Fig. 5 shows the machine complet: 

\t Aix la Chapelle, Germany, as we 


are told by United States Consul Frank 
M. Brundage 
glass-head 
Pin 


rhe pin prices have been fixed from the 


there exists a 


called the 


controlling 


pin manufa ‘turers, 


Convention, for prices 
standpoint of competition in the various 
The 


1 


countries and are different for each 
prices for Germany are the highest, fo 
and the United States, 


the English 


lowed by Austria 


while the prices for market 


are the lowest 


union of 
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A Special Horizontal Notching Press. 


The half-tone shows a machine designed 
and built by The Toledo Machine & Tool 
Company, Toledo, Ohio, for a special line 


of steam-turbine work. It works up to 96 


inches in diameter, and will space or in 
dex from 160 to 1,600 spaces Of the 
notching operation it is not necessary to 
speak as it is without novelty lhe in 


dexing is done by a worm and gear, the 


train of gears, 


worm being operated by a 


including change gears and a_ ratchet 


movement The worm and worm gear 
are cut on special machines, made for the 
purpose The worm, accurately shoul 




















PRES: 


SPECIAL DOUBLE BROACHING 


dered, in both directions, moves along on 


the splined shaft as the work-carrying 


spindle 1s adjusted to the diameter re 


quired. The worm runs constantly in oil 


The 


lk cking 


shaft has a 


first indexing-driving 


disk, which is also the ratchet 


wheel. This wheel ts positively locked at 
each stroke of the press on the release of 


the driving pawl. Changing the throw of 


the crank makes the pawl move the disk 
arm two, three or more notches, as may 
he required. A good selection of change 


is provided, and the gears are quick- 


gears 


ly and easily changed. The machine pro- 


duces most accurate results in indexing 


nd spacing notched work of the kind 


1 idicated 

















June 8, 1905 


A Transferring Machine for Ship’s 
Lines, Etc. 


BY HERMAN JONSON 
I send 
that | 


work to do in a ru 


a description of a machine 
built I had some 
found that the 
so built 


you 
and 
sh. 


ordinary methods were too slow; 


designed 


and 


a machine of wood which gave fairly ac 
As this machine did work 


well 


curate results. 
in the ship-building trade, it will be 
a few definitions of terms used 


10 give 


Refer to Fig. 5, which shows a half view 
of a ship looking head on, and is called a 
body plan, and the lines themselves frame 
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be attached to a pantagraph (for enlarging 


yr decreasing), 


integrator, pilanimeter ofr 


lf 


required, frame areas can be taken at afy 


integraph (for areas or moments) 


regular interval without marking them on 
the model, 
the 


spacing being accomplished by 


attachment. Before explain 


spacing 


the working of the machine, it will 


ing 


simplify matters to describe each part and 


its movement The drawing, Fig. 1, shows 
an end view of the machine with model 
in place for taking off body plan o1 tion 


lines 
[he main frame 1s mounted o1 
the 


wheels, two gul 

















TT ° 1] ’ ¢ y ; +} 
lines. These lines represent half sections enough apart to sure stability lt 
or half cross sections of the ship cut at handle AK of the spacing tachi t 
right angles to center lines. Water lines moved any distances from t p 
a 
| J Ss 
- 5 eof 
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Drawing Boa f I y Plan = 
ston, 
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FIG. 3 FIG 5 
\ TRANSFERRING MACHINE FOR SHIP'S LINES, | 
ppear on the half breadth plan an! repre tor the machi - hw 
ent sections parallel to the line at which one way or the other, according to the set 
the ship floats, as lines B, C, D and E, ting of the pawl, which f 
Fig. 5, or any parallel plane to these the gear G is thrown to the right, clear of 
Section lines appear on the sheer plan the rack, the machine « é 1 fre 
and represent vertical slices as cuts at I ly in either directior 
and 2, Fig. 5, or any plane parallel to thes On the left hand of the main frame 1 
Diagonals, like that shown by dotted fitted irrier, which balanced so that 
line, Fig. 5, parallel to it or at any angle t can be moved up and down by the ght 
Plating lines are those which bound the’ est pressure of the hand. If vertical spa 
g | 
upper and lower edges of the different ing or adjustment is required tl me is 
plates. obtained by the attachment shown in Fig 
The machine here described will trans 2. For spacing, the screw ts as a rack 


fer lines from the model to paper and vice 


longitudinal, vertical, transverse or 
With it the 


section lines can be spaced off and scribed 
the 


versa 


liagonal. frames, water and 


y 


ao ££, € 


n model. The pencils, S 


inl 


and for adjustn 


lent, the worm wheel being 


locked by a pin, forms a nut The ad 
justment screw | fty threads per inch 

Passing through the carrier is a horizo 
tal slide which move freely and 1s « ipab 


703 
/ 
oO! sp cing « I i 
ner the ve 
The two triang \ n Fig 
I tz exp I I St ho ) 
t s cal \ lov 1 y 
, 
parallel to the p “ 
Wher 1 p ( 1 I l 
mod. f ' R t 
‘ +} . f Now 
I 1 + +} + ' , 
d | t 1 tw 
pet , nted , tem 
' 
\ K r WW y ) 
wl \ hw \ chine fo 
1) ‘ T T 1 
Wat ( in pen 
} ! Cy, ting ¢ 
Wi i it H 
( \ | 
tt fe Numb 
t ) Ney } 
; } 1 
I tl pen 
) k » tl I 
‘ } rawtl 
1 \ WI 
] ry] ( ¢ \ to t] right 
ear of t] that tl] machine can 
( ved by | Start t 1 and 
ot nachine toward the operator 
nd the h | n, the index wil 


rw the | I nd { lhe pencil 
S must ne nake a line on the pa 
per, which p t f the section 
ine Numl 
lhe d ) ‘ the move 
! tot t tt ] Unlock 
the er f x to I, move the 
! tram \ t p t the hori 
ntal slide to the right and the carries 
WT { pel MOV freely through 
t \ rt the pencil S will bear 
the papet vn by | rrespective 
t the rt t f the horizontal 
| tl mdex 
{ s he 
| 1 in taking off 
{ { f he model 
e operation 1 
we \ ( tion that the 
D | t é H 1 the 
pe t ! the | \ 
) 
f , 1 at the ght 
( | in del 
— lias es he 
| If each 
i mie | { 1i¢ be 
cut on t 1 ( t required 1 
t t t l t Ul w cuts are 
worke t hel I { t water 
ine the e| t be placed kee p, a 
hown in Fig. 5 
When tl n | n the position 
hown in Fig. T it be ned off for 
ection and water é nd the frames 
ribed on it lo take a water-line off, 
! t! t keel up, as 








shown by Fig. 5, and proceed as in taking 


line off. Angle plates are used 


a section 


to hold the model in this position. 
Another important use the machine can 
be put to is the 


cutting of propeller 


without the use 


blades from a drawing 


of a templet or making a drawing from 
the actual blade. 

The blade would be placed lengthwise 
sections taken or 


under the machine and 


cut, as in making body plan or cutting 
frame lines. 

I also made an attachment for drawing 
an ellipse which consisted of a circular 
plate, which could be rotated on its cen- 
ter, with holes in it like the index plate 


of a modern milling machine. This plate 


is placed under the machine and con- 
nected with the index by a_ universal 
joint. It is then inclined so to give the 


proper length to the conjugate diameter, 
the transverse being equal to the diam- 


eter of the circle. If this plate be re 


volved on its center it will cause the 


horizontal slide to describe an _ ellipse 
The point S will therefore draw an ellipse 
The advantage gained by this 


that there 


on paper. 


method is is no break in the 


perifery. 


It can be seen that as this machine 


transfers lines from the model to paper, 
it is an easy matter to take off a new 
water-line, obtained by experiments. This 


holds good in taking off the water-line of 
a sailing vessel when she its inclined. All 
that is 
between the 


required is to place the model 


angle plates and incline to 
the desired angle. As the model is gen- 
will be 
to incline and then to the 
other side of the center line. (See Fig 
2.) Should the pencils S or 7 be at 
tached to an integrator or integraph, re 


erally only one-half, it necessary 


first to one 


sults can be read off while taking lines 
off the model 
The 


is based is the 


this machine 


movement of a 


principle on which 
line or 
connecting rod connecting two cranks of 
any part of 
and the 


equal throw. Take Fig. 6; 
the rod 


center line of the rod is always parallel 


will describe a circle, 


to the line connecting the center or the 
cranks. If a piece of wood is put on 
the connecting rod so that the rod may 


freely pass thru it (see Fig. 6) and guides 
on each side of it, the wood will be given 
a vertical movement. The principle of 
the machine is just the reverse of this. 
This movement is used in various forms, 
such as turning gun stocks, wood turning 
of odd shapes and in carving machines 


The rolling mill isn’t a scene of bliss, 
With iron volcanoes that splutter and hiss 
and the heat that about it 


From the soot 
dwell, 
You'd think they 


sized he ll 


were running a small 
Rose Technic. 

In England used-up coal mines are taken 

for shot towers, and many of the shallower 


pits are used for growing mushrooms 
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Some New Forms of Flanged Pipe Connections For High- 
Pressure Superheated Steam and Hydraulic Work. 


BY LUTHER 


Having investigated the subject of flang- 
ing pipe for a number of years, and during 
that time made many experiments in con- 
nection with joints of all classes, I desire 
to submit a few of the many with which I 
have experimented; these I consider most 
suitable for the higher pressures. 


AA 


FIG. I. FOR HIGH-PRESSURE SUPERHEATED 


STEAM OR HYDRAULIC WORK 


Figs. 1 and 2 show a joint which I be- 
lieve is preferable to all others for ex 
ceedingly high pressures, both for super 
heated steam and hydraulic work. This 
joint is made for superheated steam 
by inserting a plain gasket of annealed 
serrated faces, as 


copper between the 


shown at Fig. 1, and pulling together, 
Fig. 2. The bolts in all of these flanges 
are made of sufficient strength to compress 
forin. The 


surface on this gasket is of 


the copper into the desired 
amount of 
such proportion that the pull on the bolts 
is sufficient to obtain the desired results. 
For high-pressure hydraulic work, with 
pressures up to 6,000 pounds per square 
inch, instead of copper I have used a lead 
gasket. The pressure this joint will stand 
is limited only by the strength of the flange 
and the bolts. 


a pressure of 20,000 pounds per 


When made in proper pro 
portion, 
square inch could be carried as easily as 


that of 6,000 pounds, as it is absolutely 


pe 











PRESSURE SUPERHEATED 


FIG. 2 FOR HIGH 


STEAM OR HYDRAULIC WORK, 


impossible to have a leak when properly 
made. 
joint simil 


Fig. 3 shows a ar to 


and 2, with the exception that the gasket 
and the 
face of the pipe and flange is so finished 
his 


a ground joint, in- 


and serrated faces are omitted 


as to form a flange-to-flange joint 


= & 


need not necessarily be 


asmuch as the bolts are so proportioned 


as to give a pressure of over 1,000 pounds 


per square inch of surface contact. This 


*Chief Engineer of the New York Shipbuilding 
Company. 


D. 


LOVEKIN.” 


joint is preferred by many engineers on 
account of there being no possibility of 
its being affected by expansion and con- 
traction. It is also impossible for the joint 
to leak between the flange and the pipe 
I have tested 
this form up to 3,500 pounds per square 
with the on the 
this, however, was in a special case, where- 


when it is properly attached. 


inch flange loose pipe; 
in I subjected the pipe to an enormous 
pressure sufficient to cause the flange to 
be strained beyond the elastic limit, and 
thus give the flange a permanent set, caus- 
ing it to become loose on the pipe. After 
finding out this feature, | 
thought it advisable to see what the joint 
would stand without leaking between the 
flange and the pipe, and as before men- 
tioned, it stood 3,500 pounds per square 
This joint 
other 


particular 


inch, with no sign of leak 
possesses many advantages over 
forms wherein the metal is turned over at 
the ends of the pipes and faced so as to 
form a metal joint. 

Fig. 4 shows a modification of Fig. 3, 


wherein the entire joint is made at the 


ii — 
—_® 
NJ 


77/7 





FIG. 3 FOR HIGH-PRESSURE SUPERHEATED 


STEAM. 


ends of the pipes, the flange itself being 
cut away clear, as shown 

Figs. 5 and 6 show a new form of joint, 
Robert S. Riley. This 


joint is considered by many to be of great 


as suggested by 


value for superheated steam only, and is 
what we may term a metal-to-metal joint, 
having the ends of the pipes abutting and 
the flanges clear 

Fig. 7 shows the Allen loose flang: 
the pipe 


a ring of either cast or forged steel or 


joint. 


consists of expandin; into 


iron. After ‘t has been fully expanded the 
outer surfaces are turned off to the de- 
sired form and the loose ring marked “B,” 


which has been placed over the pipe prior 


to expanding into the collar or sleeve, is 
then brought forward and forms a com- 
plete loose flange joint of the best possible 
construction This joint, as will be seen, 
can be made either with the collar or 
sleeve forged to the pipe, or as previously 


explained, by expanding; however, all ne- 
cessity of heating, such as is done in all 
other makes of loose flange joints, may be 


lad 


avoided, doubt made 


and the pipe is no 
stronger by the cold-rolling process which 
Furthermore, with thi 


it undergoes. s type 


of joint there is no limit to the diameter 
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»f the pipe, it being perfectly applicable to might be mention: d in its favor is security complet I f flans ranging 
all sizes of piping from 2 inches up to 72 against injury when shipping, on account es from 2 up t in diameter, 
‘inches. With all other forms of loose of the ends of the pipe being reinforced and every flat calculat 
flange joints it is impossible to make the by the surrounding sleeve, which is of a ; to pre t , 
smaller sizes, and the lower limit might much stronger form than other loose face or g 
reasonably be placed at 6 inches in diam flange joints. Furthermore, this joint can f ample 
er. Furthermore, the strength of this be made at less cost than others, on 
CO t r thie ) d ery in ¢ 
( SS Ly») anene: nk Ges oneets Rees 
VOC! Ul ( o er p 
= anes parent 
{ \ = 
mee —— ¢. SS Ws t 2 
ened by myself w practically tl ' ; 
| s Fig \ xception t t 
“ it has an addition th we CC uct SS 
} and gasket s \ We f 
{ of the flang: 1 p | t, | 
4. JOINT FOR HIGH-PRESS rE SUPEI certall W stand 1 know pt ‘ 
HEATED STEAM properly proportioned 
Fig. 9 shows a ( ract 
nt is unlimited, as it can be made any to Fig. 2, with the « t 
desired strength, while in all other forms and female at the ends ot t pipe 
of loose flange joint the strength is limited dispensed with, and the pip ind flanges » bear ee od ant taal 
by the pipe being weakened, due to the ire formed as shown, with thi gasket : ot the « 
process of bending the ends over; in fact, readth of tl m red as th 
this joint can be classed as being the \ ) ‘hanes aie | 
strongest pipe joint known, even exceed viving a un : nak: tin 
ing the case wherein the flange is welded ———S — ntire list of the bolt 
t » the pipe ae ——/ ° a 4] Inge o +. ot Thi 
This will be very apparent to all engi- | new list table for working pressures 
neers when it is considered that any num- —————_—_——— -————_— 
ber of grooves may be formed in this ( SS 
flange, and the shearing value of these | 
grooves can be of such proportion as to — (— 
cause the pipe to pull apart at any point Lae \ a 
other than at the flange connnection. This | 
joint is positively not affected by expan- } | ) 
sion or contraction, and possesses the LB iT i, SSS 


same features as the several joints previ- 
ously referred to. It can be made with 
without a gasket between the faces ri S 


Numerous attempts have been made to , 


ke loose flange connections, somewhat 
milar in character to the one described, ae a between 100 0 
but in no case to my knowledge has any aa , nch. The 1 nd fet may be omit 
retofore provided for the immense ted on pre 
1 1 ! 1 


Ne tticed tl s great depth to the , RE duce t 
contact with the « r or , vith the 1 
ge surrounding the pipe, which is P : 
{ c ( teract at 1h ding moment } 
{ P aset , 











—- = vithout the m d 1 featur i na 
— \J esired. This last-ment oint p ; ) 
‘ 3 the good ft: { ible in } 
| tal-to-met 1 jo + W } the eX pt on ) 
t the f ves being fixed 1 of ‘eae io 1 


5. JOINT} HIGH-PRESSURI PI to. and making the faces plain instead of 
HEATED STEAM male 1 fen treneth of a it ) LI 
de on tl pl ted | 
1 the loose ring o or tight depends o the onetr I have I 
ng the boits This feature I believe placed 5,000 Pp e on a 1oint ) 1 t1 ‘ ! 
to be quite an advantage throughout, and_ designed for t g his pressure, but itect 
with properly proportioned flanges there tended for on steam pipe lines car | ; 
could never be the slightest possibility of rying 300 p Is p ire Iw t 
either breakage or leakage with a joint In all of the designs before referred to, rs of th 
ni l 1 ; ttention to t t] NV 








a 6 


Analysis of Some Engine-Lathe 


Drives. 
BY Al ISAN. 
lt occurred to me some time ago that 
would be a good idea for machine tool 
builders to furnish to their customers 


some data relative to their tools which are 


not usually given. We always hear about 


the size of the spindle bearings, diameters 


of cone-pulley steps, depth of beds, etc., 


but we can never find out the things which 


are really the essential ones It seems to 


me that the following data could be used to 


advantage by the man in charge of ma- 


chine tools: 


(1) Pounds pull for maximum cutting 


diameter considering 60 pounds pull for 
width of 


on 


not ¢c 


one inch belt—friction 


sce red 


? Belt 
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of these lathes are almost new and none 
of them old 
Some of them were made in the East and 


The table 


is more than ten years 


others are from Western shops. 


corresponding with the sketches gives a 
pretty good idea of the ability of each ma 
chine to “deliver the goods.” The data 


given in the table were obtained largely 
by the use of the slide-rule and may not 
be accurate enough for some of our math 
ematicians, but are close enough for prac 
tise. 

The pull was in all cases figured on 
the assumption that a I-inch belt will de 
liver a pull of 60 pounds, making no al 
lowance for friction, and the Lewis for 
mula was used to determine the strength 
of the gears, and these were all estimated 
running at less than 100 feet per minute 
the form of tooth being 


lute. 


15 degrees invo 


Gray iron is figured at 8,000 


150 R. P. M. 


110 R. P. M. 
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sketched in Fig. 8, had some teéth broken 


out, and it will be seen by the table that 
the about 
as it should be according to the formula 


DIAMETER 


1S one-third as strong 


pinion 


PULL AT MAXIMUM 


The table shows that the ordinary 14 
(friction not 


lathe, Figs. 1, 2 and 3 


considered) will pull about 600 pounds on 


inch 
a 14-inch diameter. If the gears and bear 
give an efficiency of 85 per cent., 

14-inch lathe will pull little more than 500 
its full swing. Applying the 
same figures to a 17 lathe 
and 8) we see that the one whose drive is 
604 85% 547 


+/ 


pounds at 
inch (Figs. 7 
Fig. 7 pulls 
its 
Fig. 8 pulls about 


shown in 
pounds at maximum diameter, whil 


that 
1,057 pounds, and the 18-inch lathe, lig 


in 244 X85 % 


about the same 
The 30-inch lathe, with drive represent 


0, 
ed in Fig. 4, has plenty of power, but has 


140 R.P 


M. 
































Back Gear Ratio 9.1 to 1. Back Gear Ratio 8.0s to i. Back Gear Ratio 7.71 to Ll. Back Gear Ratio 15 ) ” Back Gear Ratio 8.45 to 1. 
Spindle Speeds Spindle Speeds Spindle Speeds Triple 7.74 tol : Spindle Speeds 
390. 395 319. eee mpeene = 323. 
Open Belt < [4. Open Belt < 234 Open Belt < 191 372 24.4 182 
“$ . ’ rC LT «< . iw. ~t. Ope Be < =? 
Lis. LA. 1s, f 12° ( 13.9 en a 
64.5 16 70.6 Open Belt, 137, Back Geary 9. 
39.5 18.9 414 57 | a2 
Gear , 21,3 ; f 29: tear < 25 02.5 BAD 
. Gear Gear < ~). we 340 ar < 
\ 124 ear 4 18.4 15.3 ei 
” te ” 11.9 : 19,16 6.44 
14 Lathe 14 Lathe 14 Lathe ; ( 367 24 Lathe 
Triple Gear < 9 37 
1.53 American Machinist 
30 Lathe “I 
G. I FIG. 2 FIG. 3. FIG. 4 FIG. 5. 
\NALYSIS OF SOME ENGINE-LATHE DRIVES 
(2) Maximum pull on spindle gear. pounds and steel at 20,000 pounds safe no ability to deliver the power to the tool. 
(3) Maximum pull on quill-gear pin- working load. It will be seen that in the This lathe will pull 9,000 pounds at its 
ion. entire lot of cone drives, Figs. 1 to 9 in- maximum diameter, and the steel pinion 
(4) Maximum pull on cone pinion. clusive, there is not one machine which which engages the face-plate gear will 
(5) Diameters of work which are best has the speeds arranged properly. Someof deliver about 3,000 pounds. An examina 
suited for the various speeds—say at 20 these machines will not run slowly enough tion of this pinion showed a great deal 
feet per minute cutting speed. to turn a diameter one half as large as more wear than the other gears. The 
I started with some lathes some time they swing at 20 feet per minute, while item in the table—‘‘Ratios between cone 
ago with the idea of finding out which ones one has a speed slow enough to turn a_ step speeds”’—shows that not one lathe 
were really best suited to certain diam- diameter over three times its swing at has its speeds arranged in geometrical 
eters of work; also which ones were most 20 feet per minute. A speed of 20 feet progression. Some of the lathes show a 
suitable for the heaviest work. The ex- per minute is, of course, rather slow these difference in ratios between the cone steps 
perienced man usually thinks he knows days, but it is still handy for some jobs. of 17 per cent. This ratio should of course 


which machine is best suited to a certain 
but outward 
fact | 
accompanying 


job by simply “sizing it up,” 


misleading, which 


the 


appearances are 


believe is proved by 
sketches and table. 
sketches 


lathes of various sizes and makes. 


These were made from nine 


Some 


It will be seen by referring to the table 
that the lighter than 
they should be, and the pinion which en- 


seem much 


gea®rs 
gages the face gear is the weakest point 
An examination of a lathe which has been 
run for several vears will show most wear 
at this in the case 


point. This pinion, 


be constant throughout the entire cone 


The next item—‘Ratio between the 
slowest belt speed and fastest geared 
speed’’—should also be constant, the same 
as that between the various cone steps. 


\ glance at the column for Fig. 4 in the 
table will show the value of arranging the 
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Figure 1. Figure2 Figure3. Figure 4 Figure 5. Figures. Figure? Figures. Figure Figure 
, 
Pounds pull maximum Diameter... .. . 624 502 562 gooo 760 16.0 664 1244 120 go 
Pounds pull on face-plate gear. . . . Oh iG apa y Ue ears, eee 9865 
Strength of gear by ‘‘Lewits’’ formula. .f|....);... .. 2000 
Pounds pull on face-plate pinion. ....) .... 4... ... 9865 
Strength of pinion by ‘‘Lewis’’ formula... ; .. . ea 2 2945 
Powegs pun on gear “A”... ......27i4... e- D ees 3450 
Strength of gear by ‘‘Lewis’’ formula. . j |. . ME we e-8t 24S 1657 
Pounds pullon gear**R”........ie.s ie ah ko aoe 3450 
Strength of gear by ‘‘Lewis’’ formula . aa a 1462 _ ed os 
Pounds pull on face gear. . ? ) 1060 965 839 3564 1500 2170 1114 1800 1750 1246 
Strength of gear by ‘* Lewis’’ formula . j 435 382 498 2736 85I 1025 543 905 965 1231 
Pounds pull on quill gear pinion . .. 1 1060 965 839 3564 1500 2170 «=61114_~—«T800 1750 1246 
Strenzth of pinion by ‘‘ Lewis’’ formula. . 5 364 362 4.6 1800 658 734 468 647 765 1252 
Pourrds pull on cone pinion. ...... ) 355 356 291 goo 462 5tl 495 465 492 309 
Strergth of pinion by ‘‘ Lewis’”’ formula. . j 233 260 250 1066 459 146 437 358 437 376 
: ( 1.85 1.68 1.67 1.75 1.77 oe 1.78 . Go — 1.84 

Ratios between cone step speeds. .. . - t.78 1.57 1.62 1-55 1.69 ~ 1.65 1.54 : ed 1.52 

{ 1.75 1.57 | 1.67 1.55 1.77 r-S7 5.65 | *3* TSS 184 

% i 1.7 1.67 : 1.60 1.67 

Ratio between slowest belt speed and fast- ) . 

> 1.63 1.96 1.70 2.15 1.59 1.93 1.53 1.96 3% 1.83 


Get memree MpeeG:; 2 wt tw es J 


Diameters of work on which 20 feet per) ; a . ; ve! a8 ; ; 3 7s 
minute cutting speed can be obtained + 1. ee , ~s %| $4 ay sy $ , ! 
using direct speeds... .......) 2°16) 16 Te) $2 ‘Te ° I! ° Ta * es y 4 am 
Diameters of work on which 20 feet per) 8 6 ltt akla2 34% 13%, 6 3 12%. 442% 9% 2% 10% 4. oy 
minute cutting speed can be obtained > (15 103, |2 $¢ ry = fe 4 SA o05.\2% 10 |S : é (| oe” eee ’ : 
using back gears. . 572 504278 97215 972) Bye **18)/3/2 g 2 24° 6 3S 6 74/44 14 
Diameters of work on which,20 feet per) .... ...,... 12 50 
minute cutting speed can be obtained _ cel o & «al " 
using triple gears... .-... 0. 6 0.0 ete J [oe gs . . . 132% 9 
ANALYSIS OF SOME ENGINE-LATHE DRIVES. 
speeds properly. This 30-inch lathe will which cannot be used This gap’ could) deal more pull than those whose drives 
turn an 8-foot diameter at 20 feet per have been closed considerably by properly are shown in Figs. 1, 2 and 3, that th 


minute, but it will swing only 30 inches. arranging the speeds, and this would have speeds may be arranged to the best advan 
The latter will turn at 20 feet per minute made the machine capable of doing much tage and that a maximum diameter can 
an 8-inch diameter; then it jumps to a more profitable work be turned at as slow a speed as is neces 
12-inch diameter. The next diameter is sary The gearing shown is very heavy, 


DRIVE FOR I4-INCH LATHE. 


133¢-inch, and following this is a 20-inch but considering that this lathe will pull 





diameter; next 22 5-6 inch; next 32-inch; In Fig. 10 I have sketched out a head 300 pounds more than those of Figs. 1, 
next 50-inch; next 94.8-inch. Thus it is stock drive for a 14-inch lathe, and have and 3, and judging from what I have seen 
impossible to get a correct speed between endeavored to show that a 14 inch lathe on the lathe Ss exam ned, the gears do not 


814 and 12 inch: yet it has three speeds may be made capable of having a great seem far wrong. This lathe, as just stated, 


{130 R. P. MJ 


“150 R. P.M. 108 R. P. M. 
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ANALYSIS OF SOMI NGINE-LATHE DRIVI 








300 pounds more than those with 
drives in accordance with Figs. 1, 2 and 
3; it will turn its full diameter at 20 feet 
cutting speed, and the gears will “stand 
the The in- 
creased pull is of course due to the high 
had only 


will pull ; 


racket” for twenty-five years. 


ratio of which can be 
by the proper arranging of speeds. 

After looking over all of these lathes, we 
are compelled to confess that somebody 


a lot of guessing, and the ques- 


gearing 


has done 
tion as to who can guess closest does not 
seem to be a matter of locality, because 
one machine is about as bad as another. 
If a 6-inch diameter is to be turned, it 
would seem that a 14-inch lathe should be 
capable of taking care of this job nicely, 
but anyone with shop experience knows 
that it will not do it, and that a 24-inch 
machine is more often used for work of 
I believe it is possible to design 
a lathe to turn its full diameter economi- 


cally and yet keep the machine convenient 


this size. 
enough to handle as light jobs as are now 
done on the present machine of equal size. 
It is very evident that ten speeds are not 
enough for economy; there is always that 


intermediate diameter, which must be 
turned at the greatest cost, and the 
more speeds we have the better is our 


ability to do work profitably. The cone 
pulley has such limitations and ts such a 
crude way of obtaining speed changes that 
designers are beginning to look for a suc- 
cessor; but it seems an injustice to aban- 
don a device which has served us so faith- 
fully for almost a century without getting 


the best out of it, even at this late day. 


SPEEDS ARRANGED IN GEOMETRICAL PRO 
GRESSION. 
Since the advent of the gear box we 


begin to hear of speeds being arranged 
in geometrical progression, but it seems 
that no one ever thought of designing a 
cone pulley this Geometrical pro- 
gression has not been popular with cone- 


the 


way 


pulley designers, yet it is of course 
sensible way to arrange a series of speeds, 
and can be more readily done with a step 
pulley than with gears. 

Now, geometrical 
with double-faced type in advertising mat 
ter, 
complish in machine designing, and when 
the 


his speeds in this way we 


progression, printed 
looks like a very difficult thing to ac 


we read about fellow who arranges 


naturally feel 


that he is giving us a good deal for our 
money—some may wonder how he can 
afford to do it. It sounds so technical 
that we respect it. It is true, however, 
that it does not cost anv more than the 
old method of guessing, and the manu- 


facturer who is giving it to us is only 
doing his duty 
means that a 


decreased at a 


Geometrical progression 


number be increased or 
such as 2X1! 2s geo" 
To 

lathe as 


ratio, 
etc 


constant 
. 41 


; correctly the 
speeds for a 


arrange 
an example, it is 
first necessary to determine the fastest and 


The 


mediate speeds should be arranged to pro- 


the slowest speeds required inter- 
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gress in a constant ratio throughout the 
series. Now, all of this is very simple, 
and it would seem that anyone designing 
would arrange the speeds in this way; yet 
the machines 


back-gear 


not done in nine 
shi wn. ‘I he 


found by dividing the slowest belt speed 


it was 
ratio may be 
by the slowest geared speed, and should 
not be 10 to I, II to I, or 12 to I, just be- 
cause these numbers come without frac- 
tions. 

It is of course unnecessary to say that 
the fellow who has the best-designed tool 
doesn’t always make the most money out 
of it. 
other brand and is certainly as important; 


The money-making ability is of an- 


but if it were possible to mix the two 


and I see no reason why it isn’t, our 
cone pulleys would be properly propor- 
tioned before they reached the period 


when they were to be discarded for some 
thing better. 

I once worked as a draftsman for a 
prominent and successful lathe builder who 
always required specifications for his ex- 
amination before allowing me to go ahead 
with the for a new machine. 


These specifications would give the 


designs 
gen 
eral data, such as estimated weight, depth 
of bed, size of spindle bearings, ratio of 
gearing, cone diameters, etc., about what 
After look- 


ing them over my boss would come into 


is usually found in catalogs. 


the drafting room with the back-gear 
ratio changed. He would begin about 
like this: “Artie, your proportions seem 


reasonably good, but I have altered your 
back-gear ratio; I have compared them 


with Reuben Glue & Co.’s, and find that 
their back-gear ratio is 10 to 1. Make 
ours 12 to I.” 

I tried more than once to convince him 


that the diameters and back-gear 


ratio depend on each other, but he wanted 


cone 


certain diameters of cone steps and a fixed 


gear ratio that would put his competitor 
out of the business without delay, so after 


1 good deal of argument we would com- 


promise by making it as he wanted. His 
machine became popular and sold readily, 
which may also prove the wrong way 
is sometimes the right way—in competi- 
tion 

When we settle down by the fire for 


an evening with the AMERICAN MACcHIN 
Ist and grow tired of the “heavy stuff,” 
most of us enjoy turning over to the ad 


vertisments and reading about the people 
the 
metal so dexterously. 


who distribute various pounds of 
We marvel at such 
“well-balanced” design and feel proud of 
but after what | 
with the present lathe headstock 
to look a little as if th 


howl” about all 


ourselves, have found 
it begins 
fellow who makes 
the “biggest of these ac- 


curate proportions is sometimes deeper in 





the woods than the one who says little 
about it 
Locomotives in England in 1904 con- 


sumed 9,250,000 tons of coal; in Scotland, 


1,790,000 tons, and in Irleand, 357,000 tons 
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Letters to the Editor. 


The Strawboss Makes Allowances. 

The numerous “Strawboss” articles call 
to mind my own experience, the result of 
which has been to lead me to look at the 


subject from a different point of view from 


that which I once entertained. 1 went 
to work for a man a good many years 
older than myself, and a man with a 


reputation for crankiness which proved to 
be well founded, though I had heard noth- 
ing of it at the time. His main idea from 
the start seemed to be that my judgment 
was always wrong, especially about mat- 
ters of design, small tools and workmen’s 
wages. I could get anything I wanted if 
it cost over a hundred dollars, but if it 
cost 50 cents I had to get along without it. 
He did not 


help, but when he did it was about some 


very often interfere with the 
trivial matter which made it all the worse 
to stand. It 
I supposed at the time, lowered the men’s 


stirred up my feelings and, 
opinion of me 
This lasted 


months, until one day when I had a helper 


petty annoyance tor some 
painting some joists that we had put up 
for a rack for the 
“old man” came along and what he saw 


iron and steel bars, 
evidently riled him, for he called the man 
off the job and 


about wasting paint on interior decoration. 


gave him some advice 
He met me a few minutes later in another 
part did say any- 
thing about what he had done. When I 


heard of it I was pretty hot, partly for his 


of the works, but not 


interfering and partly for his not saying 
anything to me directly about it. 

I knew well 
the painting done that he wouldn't like it, 
but that did not make me any less angry 
about it. Well, I till night to 
cool off, and the longer I cooled off the 


enough when I ordered 


waited 


hotter I got, so when I went into the 
office at 6 o'clock I was sizzling. I talked 
so fast he couldn’t get in a word, and 


finally I gave a month’s notice. 

He came around about two weeks later 
a truce so that I stayed 
with him about ten years longer. I found 
that this attitude of his was chronic. He 
would do 


and patched up 


didn't mean to interfere, but he 


it before he thought what he was saying 
I let things pass up to a certain limit, but 
if they got too bad I went in and quietly 
that | 


went 


reminded him was boss or else I 


and 
I would suggest to 


right 
situated 
if he 


wasn’t, things all again 


anyone so 
that he first size himself up and see 
is really competent to do what he is trying 
to do. If he is competent, then let him go 
his 


straight to headquarters and_ state 


alternative, either to be boss or to go 
There is nothing that increases the boss’s 
respect for a really good man more than 
to have him imsist on being treated as a 
the time it be 


membered that it is hard some 


man At same must re- 


very for 
men to allow others to spend their hard- 
earned cash for them without putting a 


nger in the pie 
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Since these men find it very hard to The chuck is shown filled with straps 4 tion, the angle plates / being removed and 
et help to stay with them at all, they ready for the first operation—that is, the blocks J used instead. In all operations 
ften will pay faithful men who will stand milling of one edge the chucks are handled as in the first 
certain amount of abuse very liberally In beginning the work one end of the operation B. W. T 
work for them, and if these men grad- chuck is filled and the cut started; while _ 
lly assert their rights, it is often pos- this is being taken the other end of the Standard Half-inch Bolts. 
ble for them to place themselves where chuck is filled. As soon as the cut ts I have noticed that when ] 
hey belong across, the platen is run back, the hinge inch cap-screws o1 nch nuts the orders 
It isn’t necessary to be always differing bolts loosened, the locking pin removed, are always filled with those having 12 
om your employer, but if, as David the chuck turned one-half revolution and threads to the incl When | rder a stat 
jlarum said, “a reasonable amount of secured, and the cut started. The milled = gard nch tap 12 \1] 
as is good for a dog,” then a reasonable pieces are now removed and others put my tables give 13 threads { ird 
mount of kicking is good for an employ in place, thus practically keeping the cut inch, and when [ serv tie 
not to keep him from thinking he is a ters constantly in the work latter part of the eightic : ver 
i, but to keep him from thinking that The second operation consists in milling thought of usine anything t 12 for 
owns you ENTROPY the ends of the straps. Fig. 2 is a fixture inch , xcept on sp sel ial if mnt ten 
mee for the purpose; it is a swiveling plate i uch trouble. would vou kindlv solve this 
Milling Connecting Rod Straps. fittmg the bed plate B and secured and = riddk E. W. Roper 
[he fixtures here shown were designed revolved in the same manner, and thi [The solution of tl riddle tound in 
for the purpose of milling connecting-rod work is located, milled and changed the the fact that there is no standard V-thread 
straps, and for similar work same as in the first operation. The third in this country Chet me makers 
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ig. I ist and 3rd Operations _ ] 














- 
Seen Lame 
yn v M . 
FIXTURES FOR MILLING CONNECTING-ROD STRAPS. 

When large numbers of such pieces are operation is the milling of the remaining ot ews who simply make them neat 
o be machined much time is consumed in_ edges, which is done in the chuck in ly as may be to the exact e corre 
hucking and removing them from the the same way as the first operation sponding to the nomi dimensions 

ichine in which the work 1s being done; The fourth operation is the milling of others vary from this, 1 many make 
in fact, in milling the straps fully one-third the inner surfaces—both sides and end. them to suit rough-iron_ size whatever 
f the time was formerly consumed in this H, Fig. 3, is a swiveling plate also fitted those may be And of course rough-iron 
Was to bed plate B. This is provided with twe es depend a good de upon individual 

Che pieces to be milled are shown at A angle plate s / fitted to a slot in the plate experienc witl d | 

ll the various operations. Referring H; these can be shifted to suit straps of estimates of what the f rough tron 

Fig. 1, B is a bed plate fitted to the various sizes The three surfaces marked ought to be This leads t 1 orts of 

ling machine platen, and C is a chuck f are milled at one operation, and by the deas as to what e a V-thread bolt or 

th a boss in the center fitting into a use of an expanding cutter designed for tap should be mad nd the fact ther 

le bored in B, thus enabling it to be the purpose all sizes of straps can be ; no standard for them, eithe 
rotated. It is firmly secured to the bed milled to exact size by the one cutter pitch, and it difficult to sav whet! 
plate by the hinge bolts ), and its exact Fig. 4 shows the rig for the fifth and there are mor rew “ 
cation secured by the taper pin / The last operation—the milling of the two threads per incl r wit 13 threads per 
set-screws F against the steel strips G_ sides of the straps The plate His th inch Both are commor ed, and th 
hold the work firmly in plac same as that used for the fourth oper fact that a 
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‘great deal of trouble and loss. It is a 
matter of regret that the two threads 
should have been originated. The stan- 


dard %-inch bolt of the Sellers or U. S. 
standard thread has 13 threads per inch, 
and this is probably plenty coarse enough 
for a bolt of that size; 12 threads being 
too coarse for nearly all purposes. It is 
well to remember that there is only one 
standard system of bolts and nuts in this 
country, and that is the Sellers, or Frank- 
lin Institute thread.—Ed. ] 





The Layout and Construction of Cams. 


I take exception to the article by Mr. 
Alvord at page 528 on the correct position 
and path of a cam roll relative to the cam 
shaft center, and offer the accompanying 
diagram, Fig. 1, as an illustration. I think 
that for any given throw of cam roll, the 
arc struck from the lever fulcrum should 
not pass between the fulcrum and the cam 
center; for in so doing it increases the 
working angle of the cam, its limit being 
to lock the roll and cam as shown by po- 
sition x in diagram. 

There are cases where the fulcrum and 
lever length are both fixed, which might 
make the conditions as stated by Mr. Al 
vord necessary; but I fail to see why any 
designer would willingly shorten a cam 
lever or place its fulcrum as shown in the 
diagram of Mr. Alvord. Possibly I have 
not his meaning regarding this matter. 

H. B. Foster. 


We the to 


Mr. Alvord, and have received in reply 


sent above communication 


the following: 

I send two diagrams showing the lay- 
out for a cam. Fig. 2 shows the path of 
the roller passing through the center of 
the cam shaft. 3 shows a construc 


‘ y 
Fig 


) 
7 C 
Dd 
e \ 
B 
- 4 » 
| 
i 
O - B= Assumned Force at B : 
: - Z Lifting Power of Cam Lever Fulerum at A 
>-B ** “ oe : F 
+x = Position of Lever Fulcrum where Cam =e 
would be locked 
"FIG. 1 
tion in which a = straight line passing 


through the two extreme positions of the 
cam roller also passes through the center 
I favor Fig. 3. 

The outside diameters of the cams are 
alike 


alike in both cases 


of the cam shaft 


The fulcrum of the lever is located 
The levers are of the 
same length, and the ends of the levers 
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move the same distance. The throw of 
the cam in Fig. 2 is nearly 14 per cent. 
greater than the throw of the cam in Fig. 
3. These diagrams are drawn carefully 
to scale. The motion takes place in one- 
fifteenth of a revolution, a condition often 
met with in textile machinery. 
Most mechanics would say 
No. 3 


2 and would run easier. 


that cam 


is of a better shape than cam No. 
In this case ap- 














FIG, 2 


A RATCHET TOOTH 
pearances are not deceptive, for the angle 
of approach of cam is more favorable in 
Fig. 3 than in Fig. 2, being several degrees 
better. 

Mr. Foster has changed the conditions 
of the problem, having moved the fulcrum 


of the lever. If the fulcrum of the lever 


is not moved, the throw of the cam in 
x 
Z \ 
\ 
\ 
ai , ‘ 
Se 
Tre 
in! 
} 
A 
ee / 
f 
FIG, 2 
LAYOUT AND CONSTRUCTION OF CAMS 
Fig. 3 will be less than the throw in Fig 


2. The smaller the throw of the cam, the 
more favorable the angle 
Mr. Foster has changed the problem in 
another particular by assuming that the 
shape of the cam is the same in both cases 
Of course it is not the same 
CLINTON ALVorD. 
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A Ratchet Tooth Drawing Instrument. 


There are few things more monotonous 
and tiring to a draftsman than the draw- 
ing of a ratchet of large circumference 
and teeth. After 
wardly blessed this job for years, I finally, 


numerous having in- 
in desperation, made necessity the mother 
of invention, and got the tool-room fore- 


man to rig me up the instrument shown 


3) 
AC 


» 






FIG, 3 
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DRAWING INSTRU MENT. 


pieces of sheet 
and B, Fig. 1, 
and thumb-nut 


herewith. Two slotted 
.030 thick, A 
were clamped by screw C 
O, and at the extremity of 
knob E was spun in. The method of use 
is as follows: Having described the circles 
for the top and bottom of the teeth and 


steel, inch 


A a pointed 


pointed off spaces equal to number of 


teeth required, place point E in the center 
and draw radial lines of the ratchet teeth 
as in Fig. 2. Then retaining the point in 
the center, set piece B to the slope required 
and finish off the teeth as in Fig. 3. 

It will be readily seen that this instru- 
ment may be used for many other purposes 


of projection. I find it especially handy 
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for showing swinging pieces of irregular 
outline in two or more positions 


i. 8. St. 





Three-Spindle Miliing Attachment. 

At page 491 are shown several views of 
a double-spindle milling attachment, which 
reminds me of an attachment I made for 
milling three T-slots at setting. By 
the old way of cutting one at a time, much 
lost the 


one 


valuable time with 


cutter in order to get all slots uniformly 


was setting 
spaced; in fact, on some jobs the setting 
of the cutter took up more time than the 
cut itself, 
of this kind would be a good investment. 
started out with the idea of making 
spindles adjustable for different cen- 
but 
spindle distances fixed, as shown in 


and I thought an attachment 


— 


the 
ter 
the 
the sketch, and to make other attachments 
Although 
the first cost was higher, I thought it would 


distances, later decided to make 


with different center distances 


pay in the long-run to have it made this 
way First, it 
is a simpler and more rigid cons:ruction 
(this is important, as the spindles run at 
high speed) ; second, there is less wear on 
the spindles and bearings if different at 


for the following reasons: 


tachments are used; third, there is no time 
lost in setting the spindles. By making 
the spindle distances fixed, it is also easier 
to cover the gears. It is especially im- 
portant to have the gears covered where 
compressed air is used for blowing away 


the chips. Compressed air will also serve to 
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interchangeable with other gears. I do 
not depend on the taper of the collet to 
drive the different spindles, but have a 
rectangular projection on gear F to fit the 
slot in the spindle, which does the driving. 
is fastened to the column 


rm. 2... 


The housing C 
by means of four screws 





A Grinder Chuck. 
The accompanying drawing shows a spe- 
cial chuck which may be fitted to a small 
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back, 
cal springs are compressed, as shown in 
the sketch 
hardened and ground, which rests on the 
tool 


ground 


Sleeve D being drawn the six heli- 


Each jaw carries a steel roll, 


cone FE, also hardened and 
rhe held 


action of the helical tension spring J which 


steel 
jaws are open by the 
encircles them at the point A Che piece 


of work being now placed within the jaws, 


D is released and the six springs force the 


the 


sleeve forward, cone acting on the 
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A GRINDER 


universal grinding machine to hold rings, 


cones, ete., in internal grinding 


The jaw mount A carries three jaws B, 
which are a sliding fit in the slots milled 
radially in the head of A 
in place by pins C, 


These are held 
upon which they rock 





pF 


Ml 


D 
———s 














THREE-SPINDL} 
ool off the cutter and work, and a higher 
cutting speed and coarser feed can be used 

Che sketch will not need much explana 
tion. A represents a shaper table clamped 
slots 
The 


fits over the front box D of the 


to table B of the milling machine; 1 
are cut on three sides of the table 
housing C 
machine spindle, and also forms a support 
for the outer end of collet EF; this collet is 
also used for the other attachments, and 
gear F, though keyed to the collet, is made 


MILLING 
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B 
ATTACH MEN1 
when closed or opened D is a sleeve or 
shell carrying the cone E, which slides 


upon the hub of the mount 4. F is a ring 
carrying six helical springs backed by the 
split nut G, which is clamped in place by 
screw H. J is a grooved steel ring shrunk 
onto sleeve D, in whose groove work the 
rolls of the oscillating yoke by means of 
which the chuck is operated, the principle 
being the same as that applied to some 


screw machines 


pecan ie meat 
CHUCK. 
rolls, forcing them outward and causing 
the jaws to grip tightly upon the work 
to the 


largest piece which one pair of jaws will 


The variation from the smallest 


accommodate is necessarily limited; there 
fore different sets of jaws are kept on hand, 
and the work is put through in sufficient 


quantities of the size which one pair of 
jaws will hold, to obviate the necessity of 
frequently changing them. The action is 
quick and positive, while the work may be 
removed and replaced without stopping 
the machine SHERIDAN BLIss 


Tools from Old Files—Some Uses 
They May Be Made to Serve 
to Advantage. 
Although the quality of 
the manufacture of files 


used in 


1 
steel 


varies greatly in 


different makes, yet the majority of files 
are made of a fairly good grade, and may 
therefore be used for any purpose for 
which tool steel is required. I will men 
tion a few of the uses for which they 
seem particularly well adapted 

Complete sets of carpenters’ chisels from 
1g inch to 2 inches may be made from 
old flat files They mav also be used to 
make scrapers for frosting, ete., chisels 
for hand-tooling, where a nice finish is 
desired on any metal surface, and many 
other articles of similar shape 

Small round file make the best of 
scribers. Place one inside a coil of in- 
sulated wire through which a current of 


electricity is then if you suspend 


that it 


passing; 
it carefully by th 


just 


center, will 


balance, you have a perfect compass 


pole 


be used for cen- 


needle pointing to the magneti 


1 


Larger round files may 


ter punch Ss, cape chisels, nail sets, etc 








ae 


Square files make good cold-chisels, 
screwdrivers, key starters, calking chisels, 
broaches, etc. 

Knife-blade files, as the name implies, 
can be ground into extra-fine knife blades. 
As the old files are already hard, if they 
can be ground to the desired shape with- 
out starting the temper in the process of 
grinding, it is merely necessary to draw 
the temper to the proper degree, when the 
tool will be ready for immediate use. 

FOREMAN FRANCIS REED.COMPANY. 

[ he letter 
photographs of some 
tools 


above is accompanied by 


remarkably neat 
that is, they are 
from 


made from files; 


raw material 


As a record of ex- 


neat, considering the 
which they are made 
perience, the letter is, in accordance with 
our custom, worthy of presentation, though 
the author's experience differs radically 
from that of 
the idea that nearly all files are made of 
poor stock, high in carbon, and for that 


most mechanics who have 


reason unfitted for chisels, center punches, 
screwdrivers and tools of that class.—Eb.]} 





A Wail from the Hayboss—A 
Strenuous Life. 
In reply to “A Wail from a Strawboss” 
at page 390, | that he has a 
fairly good job, considering one point with 


should say 


which he covers all others: he says he is 
fairly well paid for it. 

How would he like my job? 
5.50 A. M., sign in, go and start the oil 
engine if the driver is not there—it must 


Arrive at 


be running before 6—sign the engine-room 
sheet that the engine was started before 6. 
Now go and see if the timekeeper is in, 
check him; look around for your men, 
whom you must watch carefully until 6.15, 
according to your manager’s instructions 
(who, by the way, does not show up until 
7.55). Now go and sort out all material 
that will be required during the day; this 
of the 
names of 


store- 


the 


has to be done on account 
keeper the 
stuff (being a laborer from the street at 


not knowing 


10 shillings a week, our manager calls him 
a good cheap man—one way to cut down 
expenses!). Weigh out the material, write 
an order for it and enter it in the stores 
book for the storekeeper 

Now return to the machine shop, where 
a litthe crowd of yokels are assembled at 
long-drawn faces. One 


your desk with 


wants to know if it matters if the piston 1s 
a sixteenth of an inch smaller on the end; 
another wants to know if you will let him 


have a new emery wheel, as he ran the 


other on the grinding machine up against 
the three-dog chuck and broke it; another 
has bolted a cylinder down so tight that 
he has cracked the water jacket; another 
has made a mistake and let his tool dig 
into the valve seating and in endeavoring 


to get it out has bored the seating all 


iway; another says something has gone 


with his lathe, will I have a look 


Wrong 


at it? “Yes”; well, a sad case of three 
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feed pinions smashed up, spanner dropped 
in. 

Well, how the time flies! 
to 8; manager wants to 
where the Well, 
course; well, why didn’t I start someone 
else on drilling? I ought to have known 


Five minutes 
arrives; know 


driller is. not in of 


the job was wanted. He of course con- 
tinues jawing me until about 8.15, when | 
must go to breakfast; “but don’t forget 
to be back by 8.30 to see the men all start 
I get back at 8.30 

Now I must pack a lot of gears for 
hardening. Get that done and put in the 
furnace, then back to my desk to make out 


punctual.” 


a few premium cards; arrive there and 
I get a note to go to the office. Manager 
says, after showing a sample 
of a crank from So-and-So, done on their 
crank turning lathe with high-speed steel, 


time about twenty minutes; “couldn’t we 


received 


do that thing cheaper on our old lathe? 
it would be just the right thing for that 
class of work.” Now, I must tell you this 
old lathe has had three shops burned down 
on it, and was made by a good old firm 
eighteen years ago. Feed nut’s all worn 
out and the mandrel is oval; one center is 
higher than the other and the bed is worn 
one-sixteenth inch hollow. 

I very gently told him that I did not 
think could improve on that time, 
whereupon he looked and 
“You always do raise some objection to 


we 
around said, 
our working at the same rate of speed as 
other people,” and I leave the office to the 
sound of pens flying about 

Small bov 
“Please, sir, the hardening pot has melted. 
I would have told you before, only you 
was with the manager.” That is the re- 
sult of no pyrometer and an antiquated 
coal furnace with the flame playing on the 


appears now and _ says: 


pot 

Another signed order now appears to 
stop all work on the oil engines and put 
cars at to be finished 
and hadn’t we better start 
And let how 
will require. 


in hand six once, 
in three weeks; 
shift ? 


you 


a night me know 
many men 

Now 
in the shape of the foreman molder with 
a few words: “Please, Mr. Hayboss, will 


send them 


another source of worry appears 


before I 


you try my castings 

away by the 12 o'clock train?” And that 
means that zbout 200 small motor cast- 
ings have to be punched for blow holes 


and have my initials stamped on them, 
which takes all responsibility off the mold 
er’s hands 

The joke about finishing the castings is 
that the ten 
shillings a week more than | 
only three men and three boys under him, 


molder gets about 


do, and has 


foreman 


whereas I have about forty men and boys, 
and yet I have to spend time on his work, 
sold the 


castings I machine myself 


which is outside, as well as on 


Dinner time draws nigh, and with a 


sigh of relicf I trudge home to eat, if 


possible, a well-earned meal, but | 


most too tired to eat 
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Two oclock arrives, and I receive an- 
other note to go to the office, first seeing 
that the mea have plenty of work to be 
liven 


the 


going on with and instructions to 
the fitters 
manager has caught them skulking as he 


while 


and erectors up a bit, as 


was looking through the window 
| was at the hardening furnace around at 
the back. 

Then I have to give an estimate of how 
long it will take to build twenty-four air 
compressors; the estimate must be for ma- 
chinery and fitting every article in detail, 
and must be handed to the clerk before | 
go home. 

Now I have to set the carpenter on a 
around I find the 
engine room is on fire We set to work 
and put that out, and after a while things 


job, and in looking 


begin to right themselves My services 
are then required to get out two broken 
stumps of taps, and while softening them 
the blow lamp bursts, and then comes the 
news that the storekeeper wants to go out, 
as he has smashed his foot. 

These few incidents bring along 5 
o'clock, and also another order to keep 
the machine hands on until 9 o’clock, and 
the fitters and erectors a bit later; and as 
I go home ! am to call on a few people 
in the village and see if they can take in 
any lodgers, and, if so, how many. 

So back again after 5 o’clock to make up 
the time sheets and premium cards, gage 
the work for the day and instruct the 
yokels in the art of machining metals. 
They all have one speed, which is whatever 
pulley the belt is on; never change it. 
They can’t, somehow, grasp that cone bus- 
iness for going faster. 

I have often been asked why I have 
Well, I have to 
and alas! 


these men and youths. 
have what’s given me; also, 
what will live in a village; because you 
cannot get men from a manufacturing 
center to come to an agricultural district 
for a laboret’s wage, which is what my 
manager pays all men, regardless of their 
abilities. Good 
they have wanted a country life, but they 


men have come because 


have wanted town wages with it, and they 
have left on the first opportunity for the 
larger wages. 

Now, how can the directors of a firm 
expect a dividend when the manager goes 
off shooting on every available opportun- 
ity he gets, and leaves his foreman to work 
sixteen hours a day for less wages than 
town? 


Yet a foreman has to prove his record al- 


a decent toolmaker gets in a large 


and be 


and last 


most back to his birth certificate, 
the 


man out at night 


man in in the morning 


I dearly love to read the 


first 


ads.: “Wanted, smart, energetic foreman. 
Vust be a 6-o’clock man.” Why don't 
they put in: “Must be capable of knock- 


ing off at 5 o'clock at night”? Strawboss 


is not the only discontented one in the 


world; it is consoling to know there are 


others like us HAYBOoss 


England. 
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An Up-to-Date Drawing Table. 


[he successful execution of any engi 
eering pre ject depends, first of 
he art which puts it upon paper 


the mechanical 


a as 
all, upon 


[his 1s 


specially true in world 


No material is secured or labor employed 


ment of special tools, are 


times 


ntil the whole scheme has been carefully 
rawn out and detailed by the engineer 

When his plans have been completed the 
s begun, and skilled 


best 


irk of construction 1 


ibor assisted with the and most 


1s 


efficient tools which brains and money can 


too insignificant to 


cure. No detail 1 
jemand attention with a view to reducing 
Our 


st and increasing production shops 
ind factories, with their multiphase equip- 
in tune with the 


But step to-day into nearly any of 


the many engineering and drafting rooms, 


and the workmen are found laboring 
with tools designed by their forefathers. 
Though the blueprint copies are ground 


Front pige 2 al ow ae 
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drafting plant of but one “unit,” which is 


believed to embody time- and labor-saving 


characteristics and to allow greater accu 


racy of work 
Che table top or board is of wh 


ite pine, 


glued up from 2'2x2"'4-inch strips to 30x 


inches and surfaced to a true plane, 


stained dark and finished with three 
of rubbed It 
upon a suitable frame of quartered oak of 


Che two steel 


63 
coats 
varnish and down rests 
forward sup 


attached 


heavy design 


ports form eye hinges and are 


to the board 12 inches from the front edg 


The two curved steel back supports which 


are connected 15 inches from the back 
edge of the table are connected at their 
lower ends through bell cranks to either 


end of a horizonal shaft. By the operation 


of a foot lever secured to this shaft, the 

table can be tilted through 45 degrees; for 

instance, from flat to 45 degrees, or 15 

to 60 degrees, etc., any desired range be 
" a —_ - 


A 


3} 
instantly moved to expose an unused sur 
face, and the tra ry t pol which 
the drawings a! | y be pasted to 
the paper, thus obviating entirely the use 
of thumb-tacks The tal ; » fitted 
with movable tool trument 
4 ~¢ 

lhe foregoing ft l ved to 
be ot value 1 Ving t to 
be compared in that resp t ‘uni- 
versal drafting machine,” which torms a 
part of the equipment. How any architec 
tural or mechani lrawu m can 
afford to be without a ft l e ynent of 
this most modet ) y to un- 
derstand Ig 114 f e would 
seem the only y e reasol By its 
use accuracy 1s wu tionably increased 
and time saved lhe number of instru 
ments to be handled in straight-line work 
is reduced from three to o1 Angular work 


may be performed with the same 


ease and 
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out of a mechanically driven electric print- ing obtained by adjustment of the crank ccuracy as s¢ worl In the con- 
ng device, in truly twentieth-century style, connections The location of the hinges © struction and mnputaty yf stress dia- 
the original drawings, for which every’ causes the front edge of the table to lower grams, the machin nvaluable, and its 
department of the work has to wait, are is the angle is increased, or rise as thr adaptation i large general 
brought forth with the assistance of the angle is flattened This is of especia drawings and full work to the finest 
good old “T” square and triangle, oper value m work upon wide drawing mW details [hese statements are based upon 
ated over a board upon horses It cer ing comfortable operation at the topor the two year 1 f tl chine The 
tainly is not because these implements can bottom of the work. On tl indersid strumet pplied in t ise, has 
not or have not been improved upon that of the board are two whitewood rolls, 60 been slightly w to im 
they are still so largely used Perhaps it inches long by 2 nches in diameter, provement It | with a_self-ad- 
is due to the absorbing interest of rapid hung in suitable bearings, wit ratche sting spr { { ! weight 
advance in other branches, not to mention nd dog at one end of each ro set op m tl nelit ire of 
force of habit posite to each other; t brackets an pec le t transparent 
[It is of course true that there are many ratchets being brass « ng ure ber instead vhite-edged 
drawing rooms furnished with modern the elevati foot d nd whee hoxwoo 1 on tl nder 
tools which reflect progressive ambitions the support for tl vinging tray and tl de, thoug! to 1 f n rove 
for the profession, but they are not in the — shoes for the tal gs. I] tail pap | t racy in 
niajority. Surely the time of the engineer passes from 1] O rough ti meas t ng di- 
or draftsman ought to be as valuable to a the ) | ) d | 1 ly work be 
railroad company or manufacturer as that ug slit in t 1 edg t 1 juare 
of the machinist or blacksmitl The to | rail. | way tl ap t had 
lowing is a description of a s W wa pt tig I n be Wl \ ap- 








774 
paratus, to feed in tracing cloth and ink 
at one end and take out the desired draw- 
ing at the other, yet it is possible to avoid 
much of the mechanical labor of drafting, 
which should facilitate output 
and better design. 
Harry S. BurRNHAM, 


& Nor- 


increased 


Chief draftsman, Duluth, Missabe 
thern Railway. 





Inside Gage. 


several gun-metal casings to 
gray 
gage similar to the one shown in Fig. 1 


inch 


Having 


force over iron bodies, I made a 


The casings, Fig. 2, were bored % 
taper in 8 or 9 feet and were large enough 
I divided the 


casing and gray-iron body into a number 


in diameter to crawl through. 


of equal spaces, as indicated, set my lathe 
to the requied taper and then calipered 
the small end of the casing and turned 
the small end of the body to suit that size 
I next calipered the casing at point 2 to 
find the size that the body should be at 
the corresponding point and, if the taper 
body was on the large side, I tapped the 
handle of the cross-feed till it was right; 
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Extension rods / are made of %-inch 
steel wire and should vary in length by 

2 inch. In calipering a hole you 
insert a rod in the end of the pipe till it 
its nut 


about 1% 
reaches stop E and clamp it by 
then adjust screw B to get the required 
size and clamp it also 

If you wish to turn a piece a little 
larger than the size calipered, slacken up 
on the nut for rod F, pull the rod out a 
short distance and insert in hole C a piece 
of paper (the to the 
amount you wish to allow), then replace 


thickness equal 
and clamp the rod. 

I have three gages, 6, 10 and 15 inches 
(the latter I in the shown), 
using the same lengthening rods for each 
JoHN Howarp. 


use casings 


gage. 





Decimal Shop Time Measurement. 

The discussions on the use of the deci- 
mal clock have led me to the conclusion 
that the advantages of the decimal system 
may be obtained without the expense of 
providing clocks having special mechan- 
ism. By arranging the dial as shown in 
the cut* a regular clock may be used by 
merely pasting a new paper dial over the 











in this manner I calipered at the dif- clock face. The inner circle of figures 
a _ a od 
\) Mi 5 | 
_FRITTE D 
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like an ordinary clock, and no special ap 
pliances are If desirable, all 
the clocks establishment be 
electrically synchronized, so that they will 
The clock de- 
scribed was designed for a ten-hour day, 
may be 
factories 


required. 


In an may 


all register exactly alike. 


with one hour for dinner, and 


with equal advantage in 
operating on the nine-hour basis, with one 
for In cases where only 
one-half at this 


clock is not as convenient as the special 


used 
hour dinner. 
hour is allowed noon, 
clock designed by Mr. Lewis, which is so 
arranged that the clock is stopped when 
the men stop work, and is started again 
when the men begin work. It may, how- 
ever, be used in such cases by simply add- 
ing one-half hour to the reading of the 
clock in all cases where a job is com- 
menced in the morning and finished in 
the afternoon. 

The advantages of the decimal system 
of timekeeping are so obvious that I ven- 
ture to predict that any firm which has 
tried this plan will not revert to the old 
At 


cated, but is not in reality as difficult as 


method. first sight it seems compli- 


the common method. Many do not ap- 


preciate that in “telling time” under the 


Gray Lron Body 
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ferent points to keep the work to the 
required taper, as in the long casing the 
of the hole bored could 
depended Phe the 


casing was bored taper was that it could 


accuracy taper 


not be on. reason 
be slipped nearly half way over the body 
without coming to a bearing 

The body of the gage is made of a piece 
of %-inch brass gas pipe (although it could 
he made of iron pipe) about 6 inches long 
The end A is tapped 1% inches deep with 
a 5-16 tap to receive a screw B, which is 
2 inches long, and which has a %-inch 
hole drilled 9-16 inch from the 
tapered end to admit a piece of wire for 
adjustment. A 3-16 inch hole C 
3 inches from end D, and a stop EF about 
4 inch long is forced down tight in the 


about 


is drilled 


pipe till it is past the hole C, then the side 
of the hole is filed flat and flush with the 
stop, as shown. 

Both ends of the pipe are threaded for 
of % pipe 


a length inch with 1'%-inch 
thread, and then split on quarters with 
a hacksaw to permit them to be tightened 
up on the extension rod F and the adjust- 
by the nuts, 


drilled pipe 


ing screw brass hexagon 


which 
thread. 


are out for %-inch 


American Ma 


INSIDE GAGE. 


indicates hours, and the outer circle divi 
At 7 o'clock both the 
at o. The 

indicating 


sions of the hour 
hour and minute 
between 


hands 
spacings the figures 
hours are the same as those on a regular 


are 


clock dial, excepting that at 1 o'clock there 
is no provision for indicating the hour 
At 12 o'clock the hour hand 
the clock does not indicate the hour again 
until 2 o’clock, at which time six work- 
ing hours have elapsed since the man be- 
At 6 o'clock the hour hand is 


is and 


at 5, 


gan work. 
at Thus the working day has been 
divided into ten divisions, and at 7 o'clock 
at night the hour hand is at o. From 7 
r. MM. A. M., hours 


elapsed, so that at 7 o’clock the next morn- 


Io 


to 7 twelve have 
ing both hands are again at o. 
The outer divided 


equal divisions, so that tenths of an hour 


is into ten 


circle 
are indicated 

The chief value of this idea lies in its 
simplicity. It is not necessary to provide 
special gearing, nor to stop the clock dur 
ing the noon hour. After the dial is placed 
on the clock the latter runs continuously 
“#As the arrangement of the dial of this clock is 
the same as that deacribed by W.G.8. at page 3s 
we have not reproduced 1t.—Ed. 


hanis’ 


ordinary method we do not read exactly 


what the clock says. In learning to “tell 


time,” a child must learn that when the 
minute hand is at I it really means 5; 
and when at 4, it really means 20, etc. It 


is necessary to translate mentally the read- 
ing of an ordinary clock before the ex- 
act time can be “told.” With the decimal 
system one reads the time exactly from 
the clock dial, 
tions for elapsed time there is absolutely 
no doubt that the 
finitely superior to the old method. 


and in factory computa- 


in- 
An- 
other reason for this superiority lies in 
the fact that the decimal system of time- 


decimal system is 


keeping is coincident with our monetary 
therefore in 
labor 


figuring costs 
the 


system, and 


much time and are saved in 


necessary calculations, for the reason that 


it is simpler to figure in decimals only 


than to use a mixture of decimals and 
common fractions. The latter course is 
inevitable where the old-time system is 


used. The clock described in this article 
is now in successful operation at the plant 
of the Yale & Towne Mfg. Company, at 
Stamford, Conn WaLtTerR C. ALLEN 


Stamford, Conn 
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Obtaining the Pitch of a Propeller. 

Referring to the method of measuring 
the pitch of a propeller, presented at page 
564, I have employed a method which 
seems to me much simpler and is, I think, 
This consists merely 
the 
the 


in quite general use. 
in finding the distance from center 
of the that blade 


which is at an angle of 45 degrees from 


bore to section of 


PITCH OF A PROPELLER 





OBTAINING THE 


the axis of the bore. This distance is the 
radius of a circle whose circumference 1s 
equal to the pitch, hence the pitch is easily 
figured 

The method pursued is to lay the wheel 


on any flat surface, with the axis perpen 
dicular to this surface and locate the re 
quired section of the blade with a 45 
degree triangle. The distance from the 


Should 


the shaft be in the propeller, it may be laid 


axis may then be easily measured 


down with the shaft parallel to the table, 
that the the 
blade is also parallel to the table, and the 
The 
illustrate my meaning better than words 


Canada R. A. W 


taking care center line of 


Same course pursued sketch may 





An Ink Bottle Holder. 
Il saw a new inkstand holder the other 
You have had 


to date about twenty different schemes for 


day, and will report on it 


holding the ordinary style of Higgins ink 
bottle, and it would seem that some con 


cern should make a bottle having a wide 


base in section, something like Fig. 1, as 
I believe that glass is cheap 

The holder mentioned, however, was 
made from a hockey puck. This is a 


rubber disk about 3% inches in diameter 





v7 » 
Dutt * 
¢ XK \ 
4 D) 
FIG. I 
INK BOTTLES THAT 
and 1 inch thick. The draftsman had cut a 


round hole in the center and put the bottle 


in it, with a wide 


that 


making a heavy stand 


base and a lower surface will not 
slide 

Seriously, I think that Professor Sweet 
to the of 
drawing ink bottle among “things that are 


SIRRAH. 


ought include ordinary type 


usually wrong.” 
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Making Drawings That Will Not be 


Misunderstood. 

The draftsman will save time and trouble 
in the shop if he will always add up the 
strings of figures on a detail and give an 
over-all dimension; for suppose the piece 
shown in Fig. 1 were to be made of 1-inch 
square stock, the first thing they would 
look for in the shop would be the total 
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MAKING DRAWINGS THAT WILL NOT BI 


MISUNDERSTOOD 


length, which Mr. Moss has failed to give 
497. This 


man sending to the 


on his drawing at would 


the 


page 
necessitate draw 
ing room to have it put on the drawing ot 


performing the addition himself, and I am 


sure the shop is the last place anyone 
would want to go to do mathematics 

In this drawing the ; flat was not 
shown na very cleer manner, Wi have 


a method in this office of showing crossed 


lines where square or a rectangle 1s 
J i 
r - 
——— Amsrioan Bachinis 
I . 2 
WI NOT UPSET 
shown in conjunction with a round pie¢ 
as in Fig. 1 
Sometimes methods in the shop that ar 
unknown to the draftsman laying out the 
drawing will cause a great deal of trouble, 
as shown in the following instance 
Some valves were to be gotten out to he 
connected as in Fig. 2, 4 being an ang] 
valve and B and C T-valves, whose outer 


flanges were to connect to another casting 


valves, when bolted together, were 


Chese¢ 
supposed to measure 14 inches trom center 
at ) and / ast- 
ing, making the length of the valve from 


to 


to center to suit the other « 


center face 7 inches Che shop, not 


knowing where these valves were to be 


used, should have worked to the inches; 


but instead, their practise was to clean up 
the face of the flange and mak thick 
ness correspond to a standard , pay 
ing no attention to the figure given from 
the center In consequence, when the 


valves were bolted together, the distance 


trom center to center was found to be 


14 5-16, making it impossible to use the 
other casting the valves were to have been 
bolted to 

When 


without knowing the 


the 
different methods in 


new men come into office 


use in the shops, it is rather costly while 


they are finding them out Chis is one 


reason why every office should have a man 
whose business it is to check all drawings 


| he 
the dep irt 


before they enter the shop fault is 
11 


not always at one end. Ifa 


ments do not work in conjunction and 
have a system of checking and issuing 
drawings for the shops, mistakes are bound 
to occur ka. Ws Be 


San Francisco 


Putting Dimensions on Detail Draw- 


ings. 

When making detail drawings and 
sketches for machine-shop use, I find th 
most satisfactory way of putting on d 
mensions and other necessary information 


is to keep in mind the 


successive opera 
tions that are to be pert rmed upon the 
piece and put them down in the order 
that the work is to be dor commencing 
with the material to be used 
The accompanying sketch of a= stud 
shows by the word Machinery steel 
collar welded on, finished over,” that 
the stud is made from bar stock large 
enough to make parts except the collar 
The first dimensions needed are the diam 
eters of the stud proper regardl« of the 
collar, which is to be welded on later. 
Therefore we will put down the dimen 
sions 1”, 1 and 13 he next dimen 
~s 1 » 
yen 
)t | }.. 
J - | 
el OTC 
PUTTING DIMENSIONS ON DETAIL DRAWINGS. 
ion wanted 1s the kk t] ver all, 103¢ 
Then the blacksmith wants the diameter 
and width of the collar—2'™%” and 7-16” 
respectively Next he wants to know 
where to place the collar 
He naturally handles the stud by the 
longest end, therefore the measurement 
from the side of the collar to the shortest 
end of the stud is most convenient for 





= = f 
) 


4/4 


him, so we put down this dimension, 254” 
To do the work the addi 
thread,” the dis 
thread on 


machinist’s 
S. Std. 
collar to the 


tional words, “U 


tance from the 
the large end, and the distance from the 
collar to the shoulder on the opposite end 
of the stud are needed 
These last two dimensions are placed 
as shown as these measurements are re 
than the 


quired to be more accurate 
threaded ends M. H. BALL. 
Boring and Turning on the Milling 
Machine. 
Under the above heading, at page 389, 
George Haley tells how he bored the 
headstock of a 20-inch turret lathe. | 


work on the milling 
used a different 


Instead of turning 


have done similar 


machine, but have and, 
i think, simpler way 
the table 


have proceeded in this way: 


18o degrees, | would 


After the 


through 


two holes were bored in the one end of 
would have removed it 


before 


the headstock, | 
from the table. 
up on the clamps holding the parallel strip 
(the parallel 
which the 


Then loosening 


| would have clamped it 
strip) from the 
headstock had been. 


first lot of clamps, the headstock could 


against 
\fter removing the 


side 


be reversed and set against that side of 
remaining 
DIXIE. 


the parallel strip, and the 


lioles bored. 





An Air Pad in the Blueprint Frame. 

At page 667 there is a description of a 
very interesting blueprinting outfit, and 
many other nice arrangements for similar 
purposes have appeared in your columns 
from time to time. Several years ago | 
saw an outfit that was intended for very 
large blueprints. I dont 
dimensions, but think the frame was fully 
four feet wide. 
truck 
shown in the 


remember the 


six feet long and about 


It was mounted on a somewhat 


similar to the one article 
referred to, but instead of running on a 
track it was kept in a small building built 
on the roof and was simply pulled around 
on the roof to get the proper light 

The man who designed and used it said 
he had trouble in getting an even pressure 
on the glass, and that some prints had bad 
spots on them, due to the tracing cloth 
and printing paper not being held together 
properly. To overcome the difficulty, he 


had made a large rubber bag the same 


shape and size as the glass. The rubber 
was thin, similar to that used for inner 
there was a 
corner The 


of the frame 


tubes in vehicle tires, and 


bicycle air valve at one 


boards forming the back 
were set back, leaving a space of about 
them and the The 


little, and laid on 


inch between glass 


bag was blown up a 
the back of the blueprint paper, and the 
back of the 
caused a little pressure in the rubber bag 


frame put in place, which 


It certainly gave a very nice distribu 


tion of pressure on the glass, and I think 


was just as easily handled as the cloth pad 


which a good many use \.G. KNIGHT 
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Die for Punching Wall-Ties. 
I send you a sketch and a sample of a 
piece of work that I had to turn out in a 
with limited facilities. The 


small shop 


article produced is used in large 


tities as a wall-tie and it is punched from 


quan- 


No. 20 gage galvanized iron 


As it was necessary to make more tha 
\s it 1 ry tom more than 


one die, as in all probability we would 
need several of them, and also. stand 
chances of replacing broken parts from 


time to time, | decided it best to make a 


milling cutter to mill the dies and punches, 

















FIG. I. GALVANIZED IRON WALL TIE. 


and as we had no milling machine I 
equipped the lathe for the job, making a 
vise to fit in the place of the tool-post and 
using the cutter on a mandrel between the 
centers, cutting the teeth one at a time 
and spacing them by the aid of the feed 
screw. , 

The dies were milled together and given 
the proper clearance while being milled, 
and after the milling process they were a 
neat fit and did not need to be touched 


with a file. were then 


by heating them under the boiler, as I had 


They tempered 
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FIG 4 DIE FOR PUNCHING WALL TIES 


The die. shown in Fig. 2, 1s 
just a common blanking die and needs no 
steel dies, B 


the machinery 


no forge 
explanation, 4A 4 being the 
the holes for piercing, C C 
steel pieces which held the two pieces of 
the die 


1 


and dowel pins FE. / 


in place, held on by the screws D 
was the back gage 
The die 
shown \s will 


and G the side gage was dove 
toiled into a die bed not 
een it made two similar pieces 


at one stroke and pierced the 


be readily 
two holes 
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for each at the same time, holding the stock 
against the gage G and sliding over the 
back gage F after 
each stroke. It was used in an inclined 
over the back of 
the die and one through the die. 


opening against the 
press, one piece dropping 
To date I have made four of these dies 


working and in 
700,800 


and they are all good 
orcer; the 


blanks and is in good condition, only hav- 


first one has made 
ing been sharpened twice. I used go car- 


bon die-steel for the punches and dies 
and drill rod for the piercing punches 


UNcLE Jor 





Strawboss Explains. 

I was very glad indeed to hear from Mr. 
Osborne, at page 565, on the subject of my 
troubles, for I have a great deal of respect 
for what Mr. Osborne says. He seems 
to have been around a good deal, and to 
know a couple of things besides the 
“corn-sheller business.” 

Mr. Osborne’s letter has touched me in 
a tender spot, for I will own to an un- 
easy conscience in the matter. We all 
know the man who “wouldn't have spoiled 
the job if he’d had decent tools to work 
with,” and it has always seemed to me, 
as Osborne says, that there is a way to 
handle even our Mr. Highboss if I only 
knew how; and it was in the hope of find- 
ing the how that I “wailed.” 
Osborne is right; I am not a journey- 
man at the bossing business, although I 
am not so ignorant of the subject as not 
to know that it is a business. I may even 
be a handy-man (though I do not boss 


with a hammer and a monkey-wrench), 
but I am ambitious to “learn the trade,” 
which he says must be learned without an 
“buckle 


down and read up” if only he and others 
furnish the 


instructor, and I am ready to 


that have been there will 
reading 

I am not much of a hand te watch the 
clock. I run up share of the 


hard iron and sandy castings of the boss- 


against my 


ing business, enough to keep me busy, and 
never growl a growl; but Mr. Highboss is 
not to be likened to hard iron and sand- 
holes. He more closely resembles a balky 


gasoline engine, and if handled by a 
man who is not the master of the art of 
handling that kind of 


perfectly sure of his methods and the re- 


thing, and is not 


sults to be expected, there may be an 
explosion. 

\ man may be a first-class workman at 
the machine business; he may even be an 
expert in the bossing trade, and yet be a 
bit nervous about sticking a lighted match 
into a gasoline engine to see what ails the 
darned thing, unless he knows where he 
can get a new head right away in case ot 
accident 

Osborne has misinterpreted my _ plaint 
if he thinks there its trouble or difference 
of opinion between Mr. Highboss and me 


regarding the amount or quality of the 


work turned out, or the method of doing 


it. It is only his disposition to take the 


t 
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tails of the management into | yw 
ds when the whim strikes to go 
nd the boss, to interfere between th 
oss and his men, in short, to impress 
pon both the boss and the men the tact 
it he is the only real thing arou 
r Our Mr. Highboss is not “there 


ise he 1s capable, but because h 


ppened to inherit the cont ng in 
rest In a su sfully established bus 


Kholdet! 
Osborne s also mistaken = oe + nks 
| 1 how Ing ver the tallure ot rst 


it ough he sottens ip a bit yn the sul 
e, I find just as soon as the skin chip 


( with the monotony § my com 

aint. 1 1 d things to him that I 

) not like to r trom 1 men. | 
—— 1 

ve even CK¢ my oD na ¢ een 

eT aded to reconsider, upon the promis 


Tore ) 


\I1 Man, who sympathizes with me 


deep for h las a eat « f the 
same kind of trouble, but that does not 
keep him from piling it right on to me 
perhaps the same day He does it uw 
nsciously, I suppose, and so do the rest 
f them, for it does not seem possibl 


they would go delibet tely to 


he efficiency of 


to impair t 
were depending upon to pay hen div 
| have neve! betore seen 4 mpl 
ke this one in the columns oft 


\N MACHINIS but it cannot be becaus« 


my case is unique; for 1 know trom my 
own observation that the name of stray 
bos s legion 

I know him in some capacity or other 


Im aimost every shop ot my acquaintance 


and it is for mv brothers in misery, who 
e pegging away, seeking for themselves 

to rn the trade that has no instructor 

that I am asl tl idvice of old stagers 
— - 

who know how it 1s themselve 


for I never heard of a boss who was bort 
nd I believe there are many who could 
protit by good wholesome advice trom 
Cl who have n tl roug! tl l ind 
have perhaps p | throug t cl 


experiences il et 
formation we eed through tl \ MERI 
\LACHINIST 1t W save us me of 
“disagres xperien d pet 
ps some ot! s from defeat nad ifter 
what on earth is the American Ma 
NIST Tor, 1f 1t 1s not t rn things 

' c Aa 

The strongest known substance 1s hye 
eved to be steel piano wire, the tensile 


treneth of which often goes above 300,000 





pounds to the square inch 


property of great valu 
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Notes on Copper Plating of Steel 


Parts of Sights at the 
Naval Gun Factory. 





(placed « n b plate), ¢ 
sisting ot 2 hor powe! ! 

t 1,300 revolut I p when 1 
plied with alternatmeg é t 10 
peres d 220 I 1 l ¢ 1 
livering 93 amperes at I5 volt \ swite 
board is prov d wit x 
ind direct-reading t1 
meters 

Let s now @ ( yriefly the di 
upon which ge rd pra ( pp l 
s based. Careful expe ents have sl 
that 1 ampere of rel der t 
most favorable condit posits abe 
1.187 grams of copper p t 
proximate of pe | ) 
It has also been observed that sight par 
plated to a du | S t refi 
light as little as p le while sighti 
ind designed to resist xidatior 
have a coating about .003 inch thick. 7 
thickness is reduced, when polished 
faces are desired, to about .002 cl 
the buffing and polishing operatio 
good nickel plating, under like conditior 
1S generally mad ibout oOo! 1K thick 
than the corresponding plating of copp 

Now. as the average weight of 1 cul 
inch of copper is about .32 pound, cor 
quently a film of copper plating .003 1n 
thick, on I squat 14 or surtace W 
weigh .003 22 00006 pound, say « 


per hour, a current of 3 amperes n 
deposit 3.561 grams in the same tim 
7.122 grams copper in two hours ‘I 
1 7.122 
weight of copper wo | \¢ =_ 
-45 
( es, Or approximate 1-9 sq 
foot of surface with plating .0o 
thick It is therefore 1 ed that 
tt 3 amperes pet 5.5 squart ) 
mperes pel q I It f th tac 
b yvered, when t { le be plat 
t for two hours 1n an | 1) 
vath taining copp le 
sed at the Was Q Navy Yat 
wane a eee ee a rs . 
ypper plating I I rag I KK 
oreate! iT ess t CKI t plat 
desired, the mperag 1 t of rse 
present pt ct n the p ting Dp 1 


Nav (sun ctor! to fasten a J 
means of the avire) int trong p 
s n cyanide s tor ad W it « 
| 
1 running wate! | rt . 
dipped ito 1 weal potas , 
] s},} 1 ; 
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The Different Kinds of Engineering 
and of Engineers’ Societies. 
The tendency to engineering 
societies of various kinds is a noticeable 
feature, here in America especially, and 
one is not surprised to hear at any time of 
the new 
gineers or of a new and distinct branch of 
matter 
time 


multiply 


existence of a society of en- 


Referring to this 


remarked 


engineering. 
Engineering News some 
ago: 

“How many kinds of 
there which 
pass the question along to any of our 
readers who may happen to have suffi- 
cient spare time and curiosity to investi- 


engineering are 


have distinct names? We 


gate it. Meanwhile we notice in the ca- 
talogue of an engineering school, recently 
that 
refrigerating engineering’ and a ‘profes- 
sor of thermal engineering.’ If we trans- 


received, it boasts a ‘professor of 


late the words of classic origin to our 
mother tongue, we have ‘cooling en- 
gineering’ and ‘heating engineering.’ As 


these two professors’ names are placed in 
juxtaposition in the catalogue, one is led 
to speculate on the chances of their neu- 
tralizing each other! 

“We call attention to this, not in criti- 
cism but to record the rapid tendency to- 
ward the development of special branches 
of engineering to which special names are 


given. ‘Thermal engineering’ is an en- 
tirely new coinage, so far as we recall; 
but ‘heating and ventilating engineers’ 
have long been associated in a national 


society; while an ‘American Society of 
Refrigerating Engineers’ has recently been 
organized. 

“The institution above referred to also 
well 


boasts of a professor—and a 


posted professor, too—of ‘Aerodynamics,’ 


very 


and we wonder why it was not called 
‘aerodynamic engineering.’ The un- 
schooled or partially schooled person 


might guess that this related to flying ma- 
chines; but he would guess wrongly, for 
from the professor's name we know that 
actually refers to the 
much more prosaic art of moving air by 


‘aerodynamics’ 


Again we are tempted to 
suggest a translation of the Greek; al- 
though we must confess that no one would 
want to be called a professor of ‘blowing 


means of fans. 


engineering. Besides it may be objected 
that the ‘aerodynamics’ referred to relates 
also to machines which tend to produce 
vacuum, and a ‘sucking engineer’ or even 
an ‘exhausting engineer’ would be even 
worse!” 

In addition to the engineering societies 
or associations of engineers based upon 
differences in nature of the work 
gaged in, there are the geographical div- 
isions, and also the divisions based upon 
nationality; so that not have 
associations in one part of the country en- 


en- 


we only 
gaged in the same work as is done by 
associations in other parts of the country, 
but we have in the same locality asso- 
ciations of engineers doing the same work 
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as is done by other associations but acting 
because the mem- 
bers of the one have been born in a cer- 


in separate societies, 
tain foreign country, instead of in America. 

We cannot but think that this tendency 
is to be regretted. It is true that 
of it is only a manifestation of the tenden- 
cy of these modern days toward specializa- 
tion, not only of shops and merchants, but 
of individuals as well; and while this is 
necessary, or at least important in most 
cases, it is, nevertheless, we think, regret- 


most 


table when viewed from certain aspects, 
and we believe that the segregation of 
engineers into societies each devoted to a 
very narrow line of work will have the 
effect of making such engineers far more 
narrow-minded and less broadly intelli- 
gent than they would otherwise be; re- 
gardless of the advantages which the plan 
also undoutedly has. 

There is little doubt but that if the 
American Society of Civil Engineers had 
been so organized or controlled as to make 
it possible, it could have gathered within 
its membership practically all of the en 
gineers now associated in the various en- 
gineering societies. But it was controlled 
by men who believed that the only engi- 
who knows build 
bridges and canals and railroads; it ig- 
other kind of 
engineering, or at least insisted upon it 
that the man who made a specialty of such 


neer is one how to 


nored, practically, every 


other engineering was not in the true or 
broad sense an engineer. It refused to 
recognize the fact that this is an age of 
specialization, and it is probable that the 
American Society of Mechanical Engi- 
neers is now doing a somewhat similar 
thing, and that as a result of its doing it, 
we have the organizations of the electrical 
engineers, the water works engineers, the 
testing engineers, the refrigerating engi- 
neers, the heating and ventilating engi- 
other 
really 


neers, and nobody knows how many 
kinds of engineers, all of which are 
divisions of mechanical engineering, and 
the members of which should belong to and 
co-operate with the American Society of 
Mechanical Engineers, both for their own 
good and for the good of the Society. 

Of course the minute subdivisions of en- 
gineering and of engineers results in an 
economy of time and of effort in the prep- 
aration and discussion of professional pa- 
pers, but it also tends to restrict personal 
acquaintance, and to prevent the exchange 
of thought and experience that is desirable 
between men engaged in different 
tions of what is, after all, the same broad 


sec- 


field of work. 





Importance of Coal and Iron. 

Bismarck seems to have regarded the 
natural attitude of toward each 
other as one of war, either military or 


nations 


commercial, and he probably had this idea 
in mind when he said: “A nation without 
coal and iron is a nation half disarmed.” 
The Engineering and Mining Journal 
quotes this saying of Bismarck’s, and then 
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Bismarck took 
Alsace and Lorraine from France, he took 


goes on to say that when 
ilso the rich iron mines which have helped 
to make Germany commercially 
3ut by 
cessity, found the same beds within her 
deeper but richer, 
This the 
basins associated with, and under, the iron 


de 


great 


independ- 


ent France, stimulated dire ne 


borders near Briery, 


and as with coal 


permanent 


has contributed to make France less 
of 
metallurgical units of commerce; and so 
of the funda 


mental importance of metallurgy in the 


pendent in respect these two 


comes another illustration 
industrial growth of the nations 

facts which 
seem to throw additional light upon this 
matter 


There are, however, some 
For instance; There are in China 

of 
which 


vast coal and 
the 


and whether viewed from the military or 


quantities iron, but in 


sense in Bismarck meant it, 
commercial standpoint, China is a nation 
than the 


other hand, Switzerland has absolutely no 


much more half disarmed. On 


iron and absolutely no coal, all of these 


having to be imported from other coun 
tries; yet Switzerland is not half dis 
armed, either ina military or a commercial 
sense. It is a manufacturing nation, its 
manufacturers are prosperous, and ma 
chinery and other things made in Swit 
zerland stand very high. Of course, coal 


and iron are necessary to modern manu- 
but the 
cited show that other things are also nec- 
that it is 
absolutely essential that a prosperous man 


facturing operations, instances 


essary, and they also show not 


ufacturing country, or a strong military 
one, need produce these things within the 
boundaries of its own territory 





It is a common saying, based upon ex 


perience, that if one wishes to use a cab 
in New York city it will usually be more 
economical for him to buy the cab and 
the horse and throw them away at the 


end of his trip. We think, therefore, that 


the Merchants’ Association, of 346 Broad 


way, is doing a good thing by the publica 
tion of a little card which can readily be 


carried in the pocket, and which states 
specifically just what the rights of the 
public are in this matter. It gives the 


rates that are legal and that may be prop 
erly charged in such a way that there can 
be no misunderstanding about them, and 
gives all necessary directions for securing 
one’s. rights, a particularly important 
part of this being that if a passenger pro 
to take a no 
the but 
get into the cab and direct 


At 


of the trip he should pay the sum demand 


poses cab he should make 


bargain with driver whatever, 
should simply 
him where he wishes to go the end 
ed, but if overcharged he should then send 
certain specified facts to th> 
named, which will itself 


complaint against the hackman, appear for 


association 
above enter a 
the passenger, and procure a refund of the 
overcharge, and all without the passenger 
the 


making any personal appearance in 


matter whatever. 
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New Tools and Machine Shop Appliances. 


AN ADJUSTABLE SCRAPER 


Che 


scraper 


illustration shows two views of a 


which is adjustable for scraping 


fiat, grooved or angular surfaces Che 
detachable scraper blade is held in the 
small vise at the end of the tool by the 


This vise has a 
This 


two screws shown 


ball 


stem 


terminating in a ball fits in a 





rr 











AN ADJUSTABLE SCRAPER 


knurled socket, being held securely 1 


the 


any 


desired position by screwing handle 


bar into this knurled socket. The handle 
bar is provided with a knurled grip and 
wooden handle Phe scraper and vise 
may be instantly adjusted to any angle 


up to 45 degrees Chis tool is manufac 
tured by the Lutz Tool Company, 824 
West High street, Springfield, Ohio 
rHE “KLIO” FOUNTAIN PEN-HOLDER AND 
DRAWING PED 
We illustrate herewith two new foun 


tain pens which are being placed on the 
market by Louis Winter, of Reading, Pa., 


770 

tween the blades of the p to near t 
pot. Owing to the forced feed, whicl 
prevents choking, any kind of writing or 
drawing ink may be used in th pet 
It will be seen from the engravings that 
trom the bottom of the h w handle, or 
ink receptacle, there lk ds ( ipsibl 

ibber tube which terminates in the no 

‘ rhis tube is normally closed against 
the free flow of ink, or the admission of 
air, by a round pin, whicl pre d 
against it by the flat spring. When th 
thumb pad a descends the tube is closed 
at another point further back and com 
pressed, and the ink between these tw 
clo res 1s force | torwat l nit tii pel 
\ny foreign 1 hat 1 t 
Ink s carried ¢ if \ I | T 
ce neg cl eerie 1 t 1 , ( 
cleaning 1s automati No air is admitted 
into the holder as tl ni thus for 
out, and consequently a vacuun formed 
By pushing down tl 1 1 pin or bar 
which projects ito a rec in the holde 
the vacuum is fr ised and tl strong 
uction clears the pen and ink passage of 
any ink that remains n t, leaving it 
clean and open while not 1 nd pre 
venting gumming and caking of the feed 

lhe thumb pad a tuated that the 
thumb always rests upon it while th 
pen is being used. One or two pre ré 
supply the bowl of the pen with a lib 
eral quantity of ink, which cli to th 
nozzle and cannot drop off and blot; and 
this ink supply replenished needed 
without interrupting the writing or ruling 
It is stated that the rubber tube with or 





and of which mention was made at page "7 . : , 
are . I dinary care will t indefinitely, but if a 
560. These two new types, known as thi ; ' 
pte ; x : : new tube should ever be required it may 
“Kho.” are of German manufacture and x ; 
, ‘ b replaced at iittic expel 
are an entirely new departure in fountain 
pen construction As the feed is always AUTOMORILE CYLINDER BORIN( AN GRIND 
under control, they are not susceptible to ING MACHINI 
clogging or to flooding The pen holdet m 
. . | llustration shows a machine for 
Fig. 1, is adapted for every kind of pen The 4 
whether gold or steel—the same as the boring and grinding a m y der 
— . —- v } mdcsto has . 
ordinary holder The usefulness of the at one chucking. The headstock has tri 
steel pen is greatly increased in this tion back gears The longitudinal slide 
holder over that of the dipped pen, as_ has a cross-slide mounted upon the front 
a 
oP ) 
r r— Sees KLIO I 
eS a - ; i 
FIG, I 








YL F hus 
re lt f 8 
——_ Z == : 1 KLIO 
riG, 2 Machinist 
rHE “KLIO” FOUNTAIN PEN-HOLDER AND DRAWING PEN 
only the under-side becomes inked, and end of it. This cross-slide carries a boring 
no ink remains on it while not in use’ bar and a grinding spindle The boring 


The projecting nozzle will 
to 


to corrode it 
the 
pens, and for very short ones it is simply 


suit from largest medium-sized 


after 
In the drawing 


cut shorter and bent moderately 


heating over a low flame. 


pen Fig. 2 the nozzle reaches down be 


bar is at the end of the cross-slide next 


the operator. It is used for removing the 
stock 
thousandths of 
bar is then withdrawn from the 


the 


cylinder to within a few 
Phe 


work and 


inside the 


finished size boring 


the cross-feed screw brings grinding 








into working position. The grind 


ng spindle driven by a separate coun 
tershaft and drum directly over the ma 


line Phe ram has a travel of 24 inches 


athe swings 24 

















rOMOBILE CYLINDER BORING AND GRINDING 


MACHINI 


inches in length 
end ot the 
by the W 


Rochester, 


diameter by 12 
and the 
built 


ches in 
between the chuck 
ways Chis machine 1s 
\lachine 


Y., and with the exception of the cross 


P. Davis Company, 


ide mounted on the ram, is the same as 


their 24-inch turret chucking lathe 
EXPANSIVE AND CONTRACTIVE PULLEY 
The cut shows a recently patented pul 
ley the periphery of which may be made 


smaller or larger within a limited range 
for minute adjustments of speeds or rela 
tive travel of related machines or parts of 
machines. The adjustments are made by 
rotating the nuts in the arms, the rim sec 


tions being slotted for the belts which se 
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TIVE Pl 


AND CONTRAC LLEY 


| he 


provides for its manu.acture in quantities 


cure the laps ke sign ot the pulley 
with the similar parts, all interchangeable 


[he Henry A 
Mich 


patentee 1s Mann, Boyne 


Once in a while a really good tool for 


watchmakers comes out and without set 


ting the world on fire, starts selling quietly 


and steadily and keeps it up. That is the 


real test of a tool's usefulness and popu 


larity, when the sales continue after the 


novelty dies If this happens you 


away 
can bet that the tool in question has merit 


linerican lex Cle} 
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Analysis of Steering-Knuckle Angles 
of Automobiles. 


BY HERBERT L. TOWLE 
It is a fact familiar to automobilists that 
the front or guiding wheels of an 
de tle cte d by 


urn a 


automo 


bile must not be equal angles 


when the vehicle 1s to t corner. In 


order that there shall be no sidewise slip 


ping of the tires, the produced axis of t 


two front wheels must intersect the pro 
duced axis of the rear wheels at a com 


When this 
about 


lig. 1 


mon pomt, as in VO tin 
the 


is. the vehicle will travel 


Case, 
the point O as an cente! 
If the 


accomplish this 


imaginary 
not arranged to 


the 


Steering gear 15S 


result, front wheels 


will attempt to follow separate paths, and 


if the divergence be greater than can be 


‘Oo 


i CONDITION FOR PERFEC STEERIN( 


absorbed by the sidewise yielding of the 
tires, one or both of the latter must drag 
sidewise on the road This not only 


wastes power, as is very palpable in the 


case of a machine with steering gear in 


correctly designed, but it is destructive to 


the tires as well, and it seems probable 


that it has something to do with otherwise 


unexplained cases of side-slip 


[he simplest device, and that to-day al 
most invariably followed, for causing the 


inner wheel on the curve to deflect to a 


angle than the outer wheel, is to 


greater 
incline the arms of the steering knuckles, 
outwardly if they project forward, or in 


wardly if they extend backward Phe 


modus operandi of this device 


bu : 


Is apparent, 


tld be pointed out that it is in 


no ‘ mathematically correct solution 
of the problem, but only approximate. The 
question here concerning us 1s as to the 


most suitable angles of inclination of these 


arms, with respect to the wheel base and 


other conditions involved 


In Fig. 2, let @ be the 


inner wheel, / that of the outer wheel, and 
let a and b denote, respectively, the d 
tance between knuckle pivots and 
wheel base [hen 
Ac 
———t = OO. @, 
ec ¢ 
Be 
e = Cot. /J, 
et 
i. cs a 
= : = cot. cot. & = 
CO 
cot. b=cvxt.a+-—. 
b 
This formula gives the correct detl 


tion tot 


desire d 


to approximate as nearly as po 


sible 

Presumably a mathematical formula fo 
determining th proper angles for th 

: 
aed 
Cc O 
American Machinist 
FIG. 2. DIAGRAM FOR CALCULATING THI 


CORRE( VALUES OF B 


knuckle arms could be devised, but it 


would probably be rather intricate, and at 
present it seems easiest to determine thes 


angles by trial on the drawing board. I 


have, accordingly, assumed three cars with 


Wheel base 


Q 72in. 86in. 113 in. 
degrees 2) b } 
5 EF 1.7 1.8 
10 9.0 ).l 4 
15 12.8 12.9 13.5 
20 10.2 ib.8 17.0 
25 19.3 20.3 1.3 
20 22.6 23.6 24.9 
35 25.5 0) 28.5 
10 28.3 29.5 31.8 
$5 31.0 32.0 35.3 
TABLE 1. CORRE DEFLECTIONS OF OUTER 
WHEELS FOR GIVEN DEFLECTIONS @ 
OF INNER WHEELS 
different lengths of wheel base, and with 


inches between 


a common distance of 48 
ee 


pases as- 
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S d are 72 inches, 86 inches and 5 lj nahh enh oan * Value Vaue of v when 
1] | ee ee oh of ¢. 2in 86 in ri5in, 








hes, respectiy | 1.26 | 
Q 
ir] out trom tl formula tor tl col 7 P ee 
worked it Irom ’ It c equals 0.4 , CV — o 2 x : 
1 de lect ons oft t ( te W ile Ss 10 " 
Ss 
1 . 1 A , ) ) 
ner whee ( ( 1 ~ \ 
t ) ] ) N ‘ 
| ~ ot or a , ueusaeul ‘ 
[If we denote by in big. 3 the dista eing more con 
from the front axle back to the pomt of U lrawing 
{ 
( 
sl 
) 





Yil 

















pt) 
; ) ) 
b 
B NCHES ] Rie ' 
N / 
vle between the Knuckle al x and dome a l ‘ l 
| | | , tr shit roth of ky { tl rt | evital errors 
the tront axtk whet stec straigi v ! 
] - ; | 1 to 7 
4 hist ( 1 Q / 
ahead, we have \ ; 
RQ iy for | ( } Tr tive a ner il 
car and su Oo 
a == cot. 3 f the arms | o off I bv ¢ Hl. Gale 
2¢ vars , “a8 
] +] ’ , + stl rt } ! it 
Whence neles of d V 1 year ago, b 
t] at ] cl | I \ ‘ ire r rors correct | 


lf c equals 4, cot. y = re age ; ; se i: ainda ila: Mialiaiaidlliaa 





lf c equals 0.8 4, cot.” = ; 7 , aR ” er aa s ; + howd acer 
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tive values of the curves representing di- 
vergence of the outer wheel from its true 
angle and the negative values its conver- 
Each marked with the 
from which it originates. If 


gence. curve is 
value of c¢, 
the deflections of the outer wheel were at 
all times correct, the curve would be a 
straight zero line. 

It will be noted that, whatever the value 
of c the error increases rapidly when the 
angle of lock exceeds 30 degrees. More- 
over, all the curves are of the same gen- 
with a slight 
and finally, 


eral character, beginning 
relative rise, then dropping 
whatever the value of c, rising rapidly. 
Since, however, the angle of lock will not 


in praciice often exceed 30 degrees, the 


curves beyond that angle may be neg- 
lected 

It seems to be the common impression 
that the most nearly correct results are 
obtained when the arm axes intersect at 
the center of the rear axle, or when c=)/h 
That this is far from being the case is 
shown at once by these diagrams, in which 
the curves for <¢ b are seen to be the 
worst of all 

In lig. 4 it will be noted that when 
c=—0.6), the error is less than 1 degree 


for all the angles plotted; but it is also 
evident that if c the 
error would be still less for all angles up 


were equal to 0.5) 


to 30 degrees or more, being, in fact, quite 
negligible 

In Fig. 5 the error is small when c 
equals 0.8 b, and would be practically neg 
ligible if c were equal to 0.7). This shows 
strikingly that a different rule must be fol 
lowed, according to whether the angles 
extend forward or back. 

In Figs. 5 and 7 it is again seen that the 
best 0.56 for all 


angles up to 30 degrees, and in no case in 


values for c would be 
practice would the error exceed 1 degree 
It may be here noted that an error of 1 
degree will be equivalent to a lateral di 
vergence of about 1 inch in one revolution 
of a 34-inch wheel. This is no more than 
the yielding of the tire will take care of, 
but it ought to be considered the limit of 
error permissible 

The reason for preferring accuracy at 
small angles of lock, involving the sacri- 
fice of it at larger angles, is of course to 
be found in the fact that the smaller an- 
gles are those most frequently used, es- 
pecially at high speeds. 

Although the lengths assumed for the 
the 
are 


determining above 
curves were no than 


with the incorrect arm angles in common 


angle arms in 


greater usual 
use, it is apparent that they will not do at 
all if the arm angles are correct, as the 
arms would interfere with the spokes of 
the wheels. It becomes necessary, there- 
fore, either to shorten the arms or to re 
duce the distance between the pivots, if 
divergent arms are to be employed. Either 
of these expedients has its objections, es- 
pecially the latter, since it increases the 
leverage of the knuckles on the steering 
gear and increases the liability of damage 
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to the latter from road shocks. Unde- 
sirable in another way is the use of back- 
wardly extending or convergent arms, 
since with these the connecting link is in 
compression under road shocks, and is 
therefore exposed to the risk of buckling. 
The latter risk, however, can largely be 
avoided by the simple device employed on 
some of last year’s cup racers, viz., a wood 
stiffener attached to the link by brass 
strips. The object of this in the cup racers, 
whose knuckle arms of course project for- 
ward, was not to guard against any danger 
of buckling, which did not exist, but to 
protect the arm from the penalties of sud- 
den contact with dogs and other objects 
which the drivers had not time to avoid 
If the backwardly extending arms are not 
desired, the proper way out would have 
to be found in a suitable compromise, tak- 
ing in the distance the 
length of the arms and the value of c, 


between pivots, 
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TO CALCULATE Y. 


which might, without more than permissi- 
ble error, be made 0.6 b instead of 0.5 b. 
The exact solution is “up to” the drafts- 
man, and this article has attempted only 
to indicate the general limitations regard- 


ing arm angles 





The and Clark Centennial Ex- 


position was opened on June 1 according 


Lewis 
to the plans made long before. The ex- 
position has the unique distinction of being 
absolutely complete, so far as the work 


of the builders and managers was con- 
cerned, upon the day of the opening. The 


great show is most picturesquely situated 
and environed, and appeals to a constitu- 
ency who mostly have not become satiated 
with attractions of this class. It should be 
a great success and has the best wishes 
of the entire nation. 
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Method of Calculating Cone-Pulley 
and Back-Gear Speeds. 


BY E. J. LEES. 
Many methods of calculating correct 
speeds and back-gear ratios have been 


published for machines requiring gearing 
in geometrical progression, such as milling 
machines, lathes, etc. Many of these are 
very good and some carry the case to 
mathematical accuracy which is not, as a 
rule, warranted by the gearing we can 
utilize, or the diameters of cutter, or the 
sizes of stock used in the machine. 

For this reason I have up a 
method and table which reduce the labor 
and time in getting up a drive for a ma- 
The table gives the geometri- 


worked 


chine tool. 
cal progression of members from a ratio 
each advancing 

table is 


of 1.025 to I up to 2 to I, 
this 


by 2% per cent., and used 


for back-gear and cone ratios, and also 
for spindle speeds 

Believing that the graphical method of 
explanation is best where possible, I can 
find nothing better than the speed diagram 
of the Brown & Sharpe milling machine 
published at page 689, Vol. 26, AMERICAN 
MACHINIST, to use in illustrating the re 
the table of geo 
In Fig. 1 the full 
radial lines from the machine cone pulley 


lead to the speeds obtained by the slow 


sults obtained in using 


metrical progressions 


countershaft pulley while the dotted lines 
give the speeds due to the fast counter 
shaft pulley, one set of lines referring to 
the speeds with the back gears out and 
the other with them in. 

Note that the extreme speeds are 16 and 
318 revolutions per minute and that there 
being 
Divid 
ing the fastest by the slowest speed, we 


are sixteen speeds, these figures 


given to the designer at the start 


obtain 19.87 as their ratio, and we 


then find the number nearest to this, name 
ly, 20.90 in the column of the table having 
16 at the the left-hand column 
we find opposite this the ratio 1.225 be 


top. In 


tween speeds and in the other columns 
we find numbers beginning with 1, which, 
multiplied by 16, give the series of speeds. 
Constructing Fig. 1 and comparing any 
two speeds obtained from the same cone 


step with the fast and slow countershaft 


22 T 
344 ’ 3 or 49 we see at once 
273 182 121 


that the ratio of countershaft speeds must 


speeds as 


318 
16 
umn 16 in 


be = 19.87, then looking down col- 


table corresponding to 16 
speeds, we find the nearest quantity 
to 19.87 is 20.09 and is the fifteenth pro- 
gression of I with an increase of 1.225 to I 
each step; therefore our spindle speeds 
will be these quantities from I to 20.09 
multiplied by 16, as in column to left of 
diagram. It is very evident now from 
the diagram that the ratio of countershaft 
from fast to slow must be 1.225 to I, and 


that the cone speeds are 1.5 to I ratio; 
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6'2xI0-inch pages, with 96 illustrations. 


The University of Wisconsin, Madison, 
Wis. Price 50 cents. 
This paper gives a very complete out- 


line of the leading discoveries and inven- 
tions covered by its title, these discoveries 
beginning with the original one by Fara- 
day, made in 1821, by 
cal rotation first 

electric current. All of the great discov- 
eries and inventions which have led up to 


which mechani- 


was obtained from an 


the single-phase alternator are given with 
illustrations of the This 
torical account is followed bya discussion 
of the modern theory of the action of 
single-phase motors, and this in turn by 


apparatus. his- 


an account of experimental work by the 
author, in order to answer the question, 
“Under what conditions is it possible to 
produce self-starting rotations in a simple 
The 
paper deals with the single-phase motor, 
of which we judge that the author shares 
the opinions of some others that it will 
eventually replace the polyphase motor. 
The entire paper is of the highest class of 
technical literature, and concludes with a 
bibliography of the subject 


alternating magnetic field?” entire 


“The Automobile Pocket Book.” 
W. Roberts, M. E. 329 
pages, flexible leather. The Gas Engine 
Publishing Company, Cincinnati, Ohio 
$1.50. 


Mr. Roberts is 
thority on 


By E 


3%x5-inch 


well known as an au- 
matters, and of 
course there is no doubt that if he could 


impart to 


Ras-engine 


automobile operators even a 
small part of the knowledge he possesses 


on that subject much benefit would re- 


sult. He has made a sincere effort to do 
that and the book will prove very use- 
ful to such drivers as are capable of 


acquiring real knowledge of mechanical 


subjects. Those who have to do with the 
repairing of automobiles, many of whom 
limited the 
principles of gas engine construction and 
operation, might find this book useful. 
There is so much popular misconception 


have very acquaintance with 


of the meaning of the term horse-power 


that we regret to observe that an engi- 


Roberts is uses the term 
100 


neer such as Mr 
one B. H. P 


for each 98 cubic inch of displacement.” 


for each revolutions 
Of course the trained engineer can easily 
understand what this means, but the book 
but 
men who are not trained and who 
may quote this authority for the statement 


is not written for trained engineers 


f¢ ir 


that when an automobile engine has turned 
ver 100 times, or when its pistons have 
swept through 98 cubic inches displace- 
ment it has exerted one horse-power. True 
that would be ridiculous, but laymen are 
ipt to be ridiculous when they discuss 
engineering matters and when engineers 
write books for laymen they should give 
as little opportunity for misconceptions 
is possible. Though written primarily for 
laymen, engineers who have had no ex- 
automobiles will find Mr 


perience with 
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Roberts’ book of service to them. It will 
tell them a good many things that are 


apt to be found out in more expensive 


ways. 





The eighth annual meeting of the Amer- 
ican Society for Testing Materials will be 
held at Atlantic City, N. J., 
Friday and Saturday, June 29 to July 1, 


Thursday, 


the headquarters during the meeting being 
the Hotel Chalfonte 

A new organization known as the Ori- 
ental Engineering Society, 21 Unemecho, 


Kyobashi-Ku, Tokyo, Japan, has been or- 


ganized for the purpose of assisting in the 
introduction of foreign machinery and en- 
gineering products into Japan, and Charles 
\. Francis, formerly of Hartford and now 
of the Tokyo Technical High School, com- 
mends this society as being reliable and in 


a position to be of assistance to Japan 


John P 


Earle and Jones have 
Blaisdell & 
and the business 


Hildreth 


Enoch 
withdrawn from the firm of P 
Co., of Worcester, Mass., 
will be continued by Charles E 


and William <A. Blaisdell. 


The Electric Controller & Supply Com- 
pany, of Cleveland, Ohio, is making a lift- 
ing magnet which is intended to take the 
place of a hook or sling on a crane and 1s 
for lifting all sorts of things which can 
be held to the magnet by 
rent Needless to Say 
than the usual means employed for at 


be ¢ ik 


the above-named company is sending out 


an electric cur 
it is much quicker 


taching to a crane, and in a which 


illustrations 
handled by 


means of this magnet, including the drop 


a number of very interesting 


are given of things being 


weight of a scrap and pig breaker 





\. I. Finley, who has for many years 
been editor of the /Jron Trade Reviex 


New 
editorial position on the Jron Age 


has removed to York and taken an 
George Surgeon has been appointed as 
sistant superintendent of the Pioneer Iron 
Works, Brooklyn, N. Y., to assist Joseph 
A. Rockwell, the superintendent, and to 
act as superintendent in Mr. Rockwell's 
absence 
James T. Goodwin was elected president 
of the International Railway Master Boiler 
Makers’ Association at the recent meeting 


Mr 


prenticeship with the Illinois Central. In 


in Buffalo Goodwin served his ap 
1898 he began work with the Rogers Loco 
Works at Paterson, N. J., 


since the dissolution he has been foreman 


motive and 


boiler maker at the Richmond Locomotive 


Works 


J. A. Herrick, of Philadelphia, has ar 
ranged with the Whiting Foundry Equip 
ment Company, Harvey, IIl., for the sole 


manufacture of all his specialties—gas 


producers, furnaces, valves, annealers, 


etc for both the United States and Can 


ada, and he will hereafter be associated 


w 


with the Whiting Company as consulting 
He will for the 
at Philadelphia 


engineer present be, as 


formerly, 


Business Items. 


The Herron & Bury Manufatcuring Com 
pany, Erie, Pa., is doubling the capacity of 
its shops, owing to the increased demand for 
its single, duplex and two-stage air com 
pressors., 

The Northern’ Electrical Manufacturing 
Company, Madison, Wis., has a special bul- 
letin devoted to the application of motor 
drive to machines originally built for belted 
operation 

The locker manufacturing plant of Merritt 
& Co., Camden, N. J., was visited by fire on 
May 25 lhe damage was confined to the 
paint rooms, shipping department and one 
stockroom The loss was fully covered by 
insurance, and there will be no delay in fill 
ing orders The manufacturing department 
was uninjured and was running as usual the 
day after the fire 

Manufacturers. 

Chase Bros., Rochester, N. ¥ will build a 
$15,000 packing house 

The plant of the North Wayne (Me.) Tool 


Company was burned; loss, $45,000 

rhe Illinois Canning Company, Hoopeston, 
1ll., will put up another building 

rhe Booth Column Company. Toledo, Ohio, 
will double the capacity of its plant 

The Chapinville Wheel Company, Pough- 
keepsie, N. ¥ is erecting a new plant 

The Baltimore (Md.) Sand & Contracting 
Company will erect another warehouse 

The Waters-Pierce Oil Company, Houston, 
Texas, will erect a new plant, to cost $50,000. 

The Iron City Sanitary Company, Pitts- 
burg, I’a., is enlarging its plant at Zelienople, 
Da 

The Driggs-Seabury Ordnance Corporation, 


Sharon, Pa., will double the capacity of its 
plant 

The Alliance (Ohio) Brewing Company 
has let the contract for a brewery and ice 
plant 

The Giant Grip Horse Shoe Company, Mip- 
neapolis, Minn., will locate in Little Falls,, 
Minn 

Schwarzschild & Sulzberger, of New York 
city, will erect a $40,000 packing plant in 
Seattle 

The Michigan Central Woolen Company, 
Centerville, Mich will build an addition to 
its plant 

The Cincinnati «O.) Tin & Japan Company 
is contemplating the erection of a new $50,- 
ooo plant 

The Hays Manufacturing Company, Erie, 
Pa., gas and water specialties, will put up a 
new plant 

The Star Watch Company, Elgin, UL, 18 
having plans prepared for a factory at Lud- 
ington, Mich 

French & Heald, Milford, N. H., are con 
templating the erection of an addition to 
their factors 

The C. E. Ward Company's box factory at 
St. Pavl, Minn., has been destroyed by fire; 


$50,000 


loss, 


Oil Company, 
fire ; 


The plant of the Capital City 
Baton Rouge, La., 
S250 000 

New York Central 
will larger 


was destroyed by 


loss, 
Works, Geneva, 
due to in 


The Iron 
mo 
creased 
The Patapseo Electric & 
Ellicott City, Md., 
that place 


erect a plant 


business 
ower Company, 
will erect a power-house 


near 
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IToor 


Metallic 
will, it is 


Company, 
build a 


The Dahlstrom 
Jamestown, N. Y., 
factory before long. 


said, 


Fire caused a damage of $30,000 in the 
factory of T. C. Richards’ Hardware Com 
pany, Winsted, Conn. 

A large part of the plant of the Akron (0O.) 
Machine Company was burned, entailing a 
loss of about $40,000. 

The Columbian Marble Quarrying Company, 
Rutland, Vt., will enlarge its plant, increasing 
the force by 100 men. 

The stockholders of the 
Fish & Oyster Company 
an up-to-date cannery. 


Matagorda (Tex.) 


have voted to erect 
The sulphite plant of the Riverside Paper 
& Fibre Company, Appleton, Wis., recently 
burned, will be rebuilt. 
The Schmauss Company, Rockford, II1., will 


erect a large packing plant giving employ 
ment to about 250 men 


The B. F. Goodrich Company, Akron, Ohio, 
is erecting an addition for the 
of rubber boots and shoes. 

The Sumnit 
Ohio, will 
large plant 

The Zahner Manufacturing Company, 
gas City, Mo., will 
facturing galvanized cornices 

Light & Avon, lPa., 
building on a larger scale their factory, which 
was destroyed by fire recently. 


manufacture 


Akron, 
where a 


China 
Gadsden, 
will be erected. 


Company, of 
move to Ala., 
Kan 
erect a factory for manu 


somberger, are re 


Plans for a new building are being made 


for the L. S. Starrett Company, machine tool 


manufacturers, of Athol, Mass. 
The Akron-Sells Company, gears, water 
wheel, wagon manufacturers, Akron, Ohio, 


will erect an addition to its plant. 


the building of a 
the J. & P. 


Plans are 
new electric 
Coats Company, 

The Inness & Demarest Company, 
hamton, N. Y., heater manufacturer, 
erect a plant to consist of five buildings. 

The Waterman-Hunter Company, Minne 
apolis, Minn., manufacturing and 
doors, is planning an extension of its plant. 


The James J. Regan Manufacturing Com 
pany, Rockville, Conn., knit and woolen goods, 
will build an extensive addition to its mill. 

The Edwards Manufacturing 
Cincinnati, O., art metal : 
a plant, which will be improved 
$20,000. 


under way for 
power station for 
Pawtucket, R. 1 
Bing 
will 


sashes 


Company, 


has secured 
at a cost of 


goods, 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat 
wrday morning for the ensuing weck’s issue. 
Answers addressed to our care will be for 
warded. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Punches & dies. Wal.M.Wks.,Waltham,Mass. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MacH. 

Light and fine mach’y to order: models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

An opportunity for foremen, superinten 
dents or workingmen to add to their income; 
a rare chance. Federal Construction Co., 55 
Liberty st., New York. 


Automatic machines, construction and de 
signs; undertake manufacturing; experimen 
tal. 568 West Broadway, New York. 


Would like to build some standard specialty 
on orders; low prices; prompt delivery. W. 
8S. Machine Company, care AMER. MAcH. 


Close prices and close work on automatic 


and other machinery; write for estimate: 
will consider purchase machine or tool likely 
to prove a seller. Box 169, Amer. Macu 


Clock work and intricate mechanical instru 
ments, meter counters, water, gas or electric: 
recording devices; special movements to or 
der. D.S. Plumb, 57 E. Park st., Newark, N. J 

Presswork, diemaking, steel stamping: 
manufacturing machinist ; experimental 
work; send sample for estimate; contract 


AMERICAN MACHINIST 


work solicited. Anglo-American Corporation, 


124 Baxter st., New York. Telephone 1162 
Franklin. 
INVENTORS AND MACHINISTS. 


That idea you have we will perfect so you 
can make money with it. Do not hire a 
draftsman until you have our estimate. We 
will save money for you. Send for handsome 
telephone list hanger. C. H. M’Giehan & Co., 
luo-110 West 34th st., New York. 


For Sale. 


Two Tabor indicators, 10 springs. 
Sox 182, Am. 


For Sale 
in best condition ; $30 each. 


For Sale—Stock in foundry and machine 
shop, to a practical machinist or foundry 
man: best iron city in the South: fine chance 


for man with modern means and good abil 
ity Address “L.,”” care AMER. MACHINIST 

For Sale—One lot of up-to-date planer pat 
terns, 26, 32, 36, 40, 42, 60, 72, 84 and 96 in., 
together with drawings, jigs and special fix 
tures for manufacturing same; also one valu 
able planer patent; will take in part payment 
good new or second-hand machine tools 30x 
207, AMERICAN MACHINIST 


Business Opportunities. 


Partner wanted with capital to manufac 
ture improved safety clamps for elevators, or 
to purchase the sole right. Emery Hadik, 472 
N. 7th st., Philadelphia, Va. 

Factory cost systems introduced and faulty 
ones mended. Comprehensive monthly re 
ports formulated for boards of _ directors. 
Business propositions looked into for invest 
and fraudulent schemes exposed.  Disin 
terested advice in all matters of comapny in 
corporation, organization, financing and oper 


ors, 


ation. Special terms to small concerns and 
those just starting Geo. F. Card, M. E., 
>. E., Three Rivers, Mich 


Wants. 


Nituation and Help Advertisements only in 


serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line No advertisements under twa lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week's issue Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to he forwarded; but replies will not be 


will be de 
letters of 


If not forwarded they 
without notice Original 


returned 
stroved 


recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents Ony bona fide situation want or 
help want advertisements inserted under this 


heading. dgency advertisements must be 


placed under Miscellaneous Wants 


Situations Wanted. 


Classification indicates present address of 
advertiser, nothing else 
MASSACHUSETTS 

Position wanted by mechanical and electri 
eal engineer, graduate of German Volytechnic 
of Berlin; first-class designer for steam en 
gines, turbines, pumps Address 209, 
AMERICAN MACHINIST 

MICHIGAN 

Foreman toolmaker, with a technical educa 

tion and experience in designing special ma 


Box 


chinery, jigs and fixtures, in factories. Box 
217 AMERICAN MACHINIST. 
Mechanical engineer, with experience and 


ability in the design of special machinery, 
tools and equipment for manufacturing. Ad 
dress “Specialist,” care AMER. MACHINIST 


NEW JERSEY 
Experienced designer and machinist, with 
technical education. wants position in shop 


or drafting office; will go anywhere. Box 223, 
AMERICAN MACHINIST 

Wanted— Position as manager or general 
superintendent of manufacturing plant: me 
chanical and executive ability, supported by 
15 years’ experience. Address ‘“‘S.,"" care A. M. 

NEW YORK 

Draftsman, experienced, wishes position; go 
anywhere. Box 191, AMERICAN MACHINIST 

Commercial engineer (34), successful ree 
ord, open for engagement. Box 


204, AM. M. 

Draftsman, technical education, 2 years’ 

shop experience, wants a position. Address 
R. S., care AMERICAN MACHINIS1 


Young man, 26, wants to change: 9 years’ 
experience ; expert on milling machine; don't 
drink. Address “Sober,” AMER. MACHINIS1 

Designing draftsman, who has been hold 
ing down $2,000 job for past 6 years, wishes 
to change. Box 214, AMERICAN MACHINIS1 


Mechanical engineer; first-class ability as 


machine designer; experience in handling 
men; engine or motor work preferred. Box 


203, 


AMERICAN MACHINIS' 


June 8, 1905. 


Manager's assistant; 10 years’ factory of 
fice experience; cost accountant, purchasing 
agent, correspondent, systematizer, etc. Box 
212, AMERICAN MACHINIST. 

Superintendent of manufacturing company 
wishes to change: systematic hustler; good 
executive; posted on modern methods; refer 


ences. Box 202, AMERICAN MACHINIST. 
Foreman wants to change; 10 years as 
foreman and superintendent; 35 years old; 
modern methods; cost cutting; good execu 
tive ability; references. X. T., care Am. M. 
Mechanical engineer, experienced designer 
of cranes and hoisting machinery, industrial! 
railway equipment, hydraulic machinery and 


other standard and special lines, wishes re 

sponsible position. Box 224, AmMpR. MACH 
Factory accountant and cost clerk; 16 

years’ experience in five different § plants 


manufacturing heavy machinery; have in 
stalled new systems of costing on the perpet 
ual-inventory basis: thoroughly competent ; 
A No. 1 references: marrred. Address Box 
216, AMERICAN MACHINIST 
PENNSYLVANIA 

Technical graduate (M. E.), experienced 
in designing and constructing general experi 
mental machinery, and executive ability: 


references. 30x 180, AMERICAN MACHINIST 
RHODE ISLAND. 
Wanted—Position as _ superintendent’ or 





mechanical engineer; 22 years’ experience: 8S 
years in shop, 8 years as designer, draftsman 
and chief draftsman; 6 years as superinten 
dent; at present holding position as mechani 
cal engineer and superintendent; experience 
covers design and manufacture of electric gen 
erators, switches, ete steam engines; slide, 
Corliss and poppet valve motions; crude oil 
and kerosene engines, adding and computing 
machines and general machine work Ad 
dress Hl. W. J., care AMERICAN MACHINIS1 


VERMONT 
l’osition wanted by draftsman of 12 years’ 
experience on valves, hydrants, and general 
water works and hydraulic machinery; fine 
designer; references. “Hiller,” care A. M 


WEST VIRGINIA. 


Expert machinist, educated, ag $3, 
wider field; past 10 years and now have 
charge building high-speed marine engines: 
superintendent, foreman or traveling sales 
man tox 220, AMERICAN MACHINIS1 


Help Wanted. 


re seeks 


Classification indicates present address of 

advertiser, nothing else 
CANADA 

Wanted—-Foreman for tool department of 
large engineering works: must be first-class 
man. Apply, stating experience and giving 
references to Box 219, AMERICAN MACHINIST 

Wanted—General foreman in a new manu 
facturing plant in Montreal; one’ experi 


machin 
G., Box 458, 


enced in 
ery construction. 
Montreal, Que. 
Wanted 
gineering 


interchangeable and special 
Address A. ID 


General storekeeper for large en 
works and foundry; must be com 
petent man. Apply, stating experience, salary 
expected and giving references, to Box 218, 
AMERICAN MACHINIST. 

CONNECTICUT 


A man well versed in all kinds of machin 
ery: machine building, especially automatic 
tools. Box 160, AMERICAN MACHINIST. 

ILLINOIS. 
_ Wanted—By an old-established manufactur- 
ing concern, several more draftsmen experi- 


enced in large and small hoisting engines for 
mining work. Address “Hoisting Engines,” 
IP. O. Box 1065, Chicago, Ill 
Patternmakers.——A large 
company has vacancies for several pattern 
makers; must be familiar with engine work 
and general heavy machinery patterns. Ad 
dress, with full particulars, Box 34, Am. M. 
Wanted—At once, experienced man to check 
drawings, design tools, jigs, templets, ete 
must be capable of discovering errors in fig 
ures in mechanical details involving undue 


manufacturing 


difficulty in machining; state age, education 
and salary expected. Address ‘‘Machining,”’ 
P. O. Box 1065, Chicago, Ill 


Large manufacturing establishment in the 
Middle West wishes to engage, for permanent 
positions, the following: One planer hand for 
large work, two vertical-boring-mill men and 
two all-around machinists: applications are 
invited only from first-class men who are 
capable of earning the highest wages paid 
anywhere for this class of work and who wish 
to make permanent engagements; open shop: 
convenient location; medium-weight work; 
applications must state fully age, experience, 
present place of employment, places employed 
in during the past 5 years, what class of 
work accustomed to and about what rate of 
wages is expected, in order to receive con 
sideration Box 206, AMERICAN MACHINIST 
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INDIANA. 
Wanted—Machinist; a first-class man as 
fitter on screw machines. Box 392, Am. M. 


MASSACHUSETTS. 


AMERICAN MACHINIST 


> t. 2 te 115 
Jersey City, N. J. 
Wanted—-Foreman for small machine shop, 
familiar with manufacturing parts of steam 
pumps, gas engines or compressors; state ex 


Broadway, Kram, Ply- 


mouth st., 


60 


capable of handling men to best advantage: 
man experienced in electrical work preferred 
Address, giving full details of experience and 
salary expected, Box 205, AMER. MACHINIS1 


PENNSYLVANIA 


Wanted—Machinists, experienced operators | perience and references. Address Box 225, : 
on planers, milling machines and Jones & AMERICAN MACHINIST Wanted—-Foreman; an expert on_ sheet 
Lamson turrets. Box 152, AMER. MACH. é amin poner AT RO Oa eT metal tools and dies; a person of executive 
Experienced draftsmen wanted; men _ with factory : band. steam owt power pumpe ; ability required Box 161, AMER Macu 
some experience in power plant and boiler quire experienced man capable of increasing Experienced mechanical draftsman wanted 
construction design preferred; state age, ex and cheapening output; good executive and| &t once at steel works in Eastern Pennsyl 
perience and salary expected. Address Engi manager of men; give full particulars. Box | Vania “Mechanical,” care AMER. MAcH 
— Dept., B. F. Sturtevant Co., Hyde 213, AMERICAN MACHINIST Wanted—-Lathe, planer, boring mill and 
Park, Mass. We are looking for a No. 1 mechanic to| Milling machine operators, floor and bench 
MICHIGAN. take charge of our tool and machine depart-| fitters, also a few good wood pattern makers 
First-class patternmaker wanted; state age, | ment, manufacturing high-grade automobile) Address or call, Employment Department, 
experience and wages wanted. Address “En interchangeable parts: a_ strictly temperate Westinghouse Electric & Manufacturing Co., 
terprise,” care AMERICAN MACHINIST. man, one that understands producing accu-| Mast Pittsburg, Pa 
Wanted—Toolmaker and machinist: state rate work at a minimum cost. Box 211, Wanted—-A first-class foreman for machine 
age, experience and wages wanted. Address AMERICAN MACHINIS1 shop making machine tools; must be able to 
“Enterprise,” care AMERICAN MACHINIST. Engineer wanted in the drafting and esti- | et out first + gto at low cost — handle 
take charge of manufactaring Gepertment; | CT: Machinery and structure: On WOrk; | indent: state are and experience. Bor 19% 
must be a thorough, all-around mechanic, cap- | Must be capable of taking responsible charge AME icAN MI ter. :' ; = 
able of designing and constructing all kinds | Of contracts from their inception to the com-| “MEKICA ve 
of drawing, blanking and forming dies, tools | Pletion of the work ; State experience and WEST OF MISSISSIPPI 
and special appliances; must be familiar with | references. Address Box 221, AMeR. Macu 
modern methods of manufacturing ‘and accus Wanted—We need the services of several Wanted An experienced general foreman 
tomed to handling men; state fully experi designing draftsmen of rarge experience and| in Corliss engine work, for machine shop em 
ence, age, salary required and give references ; undoubted ability and resourcefulness; our, Ploying about 150 men _ State age, experience 
steady employment for right man sox 179, | work is special machinery and sheet metal | 2nd references Box 189, AMER. MACHINIST 
AMERICAN MACHINIST. tools; applications will be considered only Wanted—At large copper mine in South 
: : ; of those who can fully satisfy us as to their’ west, one first-class mechanical draftsman, age 
NEW JERSEY qualifications, and whose record will bear the’ not over 38, for general mine, power-house 
Wanted—-First-class machinists on repairs; closest investigation; the salary will be lib and modern copper smelter work; must be ac 
good wages and steady work for the right eral Address, with all particulars, “Thor curate and make neat drawings; application 
men. Box 188, AMERICAN MACHINIST ough,” care AMERICAN MACHINIST to give full particulars and state salary rr 
Lathe, planer and boring mill operators Assistant in chief engineer's office of a large | Guired. Box 185, AMERICAN MACHINIST 
wanted for night shift; those accustomed to | manufacturing plant; must have sufficient WISCONSIN 
machine tool work preferred; steady work | drafting experience to enable him to lay out 
and good pay to good men. Address the Pond | plant improvements covering boilers, piping, Wanted —Wood pattern makers several 
Machine Tool Co., Plainfield, N. J engines, machine tools and electrical appar-| men with experience on light gas engine 
First-class boring-mill, lathe and planer | atus; technical graduate preferred; excellent work. Address or apply at rhomas B. Jeffery 
hands should file application with us, as the opportunity for working into a permanent po & Co., Kenosha, Wis 
constant and rapid growth of our business is | Sition of considerable responsibility, carrying Wanted—-Experienced draftsman, one with 
always ealling ‘for additions to our force: a corresponding salary state age and educa automobile ol ras engine experience pre 
our plant is modern in every respect and is | tion and outline previous experience. Address ferred; steady position and good wages. to 
located in a suburb of New York, where there SOX 215, AMERICAN MACHINIST the right man; in replying give all particu 
is plenty of room, air and sunlight. Remem OHIO —_ , aes rhomas Bk. Jeffery & Co., Ken 
ber, we pay first-class wages and want only ie . = - at pecog | OSA, is 
competent men. Henry R. Worthington Hy : apne eae: i . pres eeudion tose dhe te ae tee beet to 
draulic Works, Harrison, N Amani an as HINIST 4 is “““' | charge of foundry of at least 75 men on mod 
NEW YORK - . = aie “ , — erately heavy work; must have good execu 
Wanted—A first-class man to take charge tive ability and must know how to produce 
Wanted—At once, several Al draftsmen of machinists’ small tool department in a) good castings at minimum cost; none but an 
Apply to Engineer in Charge Drafting Depart progressive concern; good opportunity for) \y man need apply state experience, age, 
ment, General Electric Company, Schenectady, | right party. Address Box 210, AMER. MACH.) whether married or single, salary expected 
N. Y First-class brass finisher, as assistant fore-| give full particulars; foundry within 150 
Wanted—An experienced and skillful me man in brass-finishing department of large, miles of Chicago, new and splendidly equipped 
chanical draftsman Apply Room 1814, 42 electrical manufacturing concern: must be! Address Box 2OS, AMERICAN MACHINIST 
. . 
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Boynton & Plummer, Worcester, 
Mass 


Dallett Co., Thos. H., Phila., Pa. 
Detrick & Harvey Mach. Co., Bal- 
timore. Md. 
Draper Mach. Tool Co., 
ter, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Lucas Mach. Tool Co., Cleve., O. 


McCabe, J. J., New York. 
Motch & Merryweather Co., Cleve- 


Worces- 


land, O. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Pawling & MHarnischfeger, Mil- 
waukee, Wis. 
Prentiss Tool & Supply Co., New 


York. 
a Mach. & Tool Co., Ridg- 


PAGB 
Triumph Electric Co........ 26 
Trump Brothers Machine co. 86 
SY I ee) olen olan sare 107 
Tuttic Mite. Co., BH. A....- 97 
Underwood & Co., H. B 98 
Union Drawn Steel Co...... 96 
Union Twist Drill Co....... 83 
Universal Drafting Mach. Co. 16 
U. S. Foundry & Sales Co... 96 
Valentine Gas Engine Co.....102 
Vanderbeek Tool Works...... 91 
Vandyck Churchill Co........ 19 
Weemer ME. C6... cccccescccse 
Vitramed Wheel CO... ...cc2- 109 
Wallace Supply Co..... , 101 
Ward & Sons, Edgar T....... 96 
Warner Instrument Co....... 29 
Warner & Swasey Co...... . 75 
Waterbury Farrel Foundry & 
OS A eee eee 90 
Watson-Stillman Co. . Tee 
Wellman Sole CC utting "Ma li 
RS 6s aia Daava- Yaxcpin oa chiara ace: Ge 
ee ow ks wees et wwce 3 
Westcott Chuck Co. .....s. S6 
West Haven Mfg. Co. oe. C over 
Westinghouse Elec. & Mtg 25 
Westmacott Co., J. M........ 92 
Whitman & Barnes Mfg. Co. .104 
Ji el 71 
Whiton Mach. Co., D. E..... 86 
eee ee 103 
Wiley & Russell Mfg. Co. 101 
Wittame & Co., J. B...ccccs 104 
Wilmarth & Morman Co...... 98 
Windsor Machine Co.........102 
Winter, Louis...... 100 
ee es. WG, “Ee Bev ccicwsccne 95 
Woodward & Powell VDlane1 
i ea er ae Te ee 101 
Worcester Mach. Screw Co.. .109 
Wormer Machinery Co., C. €.108 
Wyke «& Co., erect ee Te 
Wyman & Gordon....4th Cover 
Yale & Towne Mfg. Co....... 94 
; Boring and Turning Mills 
Continued 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Tool Co., Franklin, 


Pa 
Springileld ‘Mch. Tool Co., Spring: | 
Id 


Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Spring- 
field, Mass. 
Bertram & Sons Co., 
Dundas, Ont., Canada. 
Betts Mach. Co 


Ltd., John, | 
.. Wilmington, Del. ' 


Colburn Mch. 
Pa 


Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 


Del. 
— Tool & Supply Co., New 
k 


Vandyck Churchill Co., New York. 

Warner & Swasey Co., Cleveland, 
Obio. 

Brakes, Magnetic Friction 


Electric Controller & Supply Co., 
Cleveland, O. 


Bulldozers 

Toledo Mach. 

Cabinets, Tool 

Armstrong Bros. Tool (¢ 
cago, Ill. e 

Calipers 

Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Starrett Co., L. S., Athol, 
Cams 


Boston Gear Works, Boston, Mass. 


Carborundem 

See Grinding Wheels. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 

Castings, Iren 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., 
sonia, Conn. 

—— Mach 


N. 

U. S. & Sales Co., South 
Norwalk, Conn. 

Castings, Steel 


Baldwin Steel Co., New York. 
Birdsboro Steel Fdry. & Mach. 


Tool Co., Toledo, O. 


Chi- 


a 


An- 


Co., Watertown, 


Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn 

Cement, Cast Steel 

Clark Cast Steel Cement Co., 
Shelton, Conn. 
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Centering Machines Clutches, Magnetic and | Crank Pin Tarning | Drilling Machines, Boiler 
Hendey Mach. Co., Torrington, Electrical Machines American Tool Wks. Co., Cin., O 

Conn. Cutler-Hammer Clutch Co., Mil- | Niles-Bement-Pond Co., New York. | Aurora Tool Works, Aurora, Ind. 
Phoenix Mfg. Co., Hartford, Ct. waukee, Wis. Underwood & Co., ll. B., Phila- | Bickford Drill & Tool Co., Cin- 
Pratt & Whitney Co., Hartford, | Electric Controller & Supply Co., delphia, Pa. cinnati. O. 

Conn. Cleveland, O. Boynton & Plummer, Worcester, 
Whiton Machine Co., D. E., New ul Crank Shafts Mass. 

London, Conn. Coils ; Erie Forge Co., Erie, Pa Dallett Co., Thos. H., Phila., Pa. 

Standard Welding Co., Cleve., O. | standard "Connecting Rod Co., Niles-Bement-Pond Co., New York. 


Centers, Planer 


New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Chains, Driving 


Boston Gear Works, Boston, Mass. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Jeffrey Mfg. Co., The, Columbus, 
Ohlo. 

Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 
By. 3s 

Whitney Mfg. Co., Hartford, Ct. 


Chacking Machines 


American ‘Tool Works Co., Cin- 
cinnati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Draper Mach. Tool Co., Worces 
ter, Mass. 

Gisholt Mach. Co., Madison, Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Quint, A. D., Hartford, Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond Mfg. Co., T. R., Brook- 
lyn, 

Brown & Co., R. H., New Ilaven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 


Hartford, Ct. 
Greenfield, 


Cushman Chuck Co., 

Goodell-Pratt Co., 
Mass. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, cs. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Gisholt Mach. Co., Madison, Wis. 

Hoggscn & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co. D. E., ihe 
London, Conn 


Chucks, Planer 

Niles-Bement-Pond 

Skinner Chuck Co., 
Conn. 

Chucks, Split 

Faneuil Watch 
Mass. 


Co., New York. 
New Britain, 


Tool Co., Boston, 

Circuit Breakers 

Electric Controller & Supply Co., 
Cleveland, O. 


General Electric Co.. New York. 

Stanley G. Il. Elec. Mfg. Co., Pitts- 
field, Mass. 

Clamps 

Taylor Mfg. Co., Jas. L., Bloom- 
field, N. J. 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 


cago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 


Faneuil Watch Tool Co., Boston, 
Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons, T. B., Chambers- 


burg, Pa. 





Compound, Pipe Joint 


Dixon Crucible Co., Jos., Jersey 
City, B. J. 

Compressors, Air 

Blaisdell Mechy. Co., Bradford. 
Pa. 

Christensen, N. A., Milwaukee, 

is. 
Curtis & Co. Mfg. Co., St. Louis, 


0. 
Gener al Pneumsg atic 
tour Falls, 


Tool Co., Mon- 


Herron & Bury Mfg. Co., Erie, Pa. 

Ingersoll- Sergeant Drill is 
New York. 

Rand Drill Co., New York. 

Cones, Friction 

Evans Friction Cone Co., Boston, 


Mass. 


Connecting Rods and Straps 
Erie Forge Co., Erie, Pa. 
Standard Connecting Rod 
Beaver Falls, Va. 
Tindel-Morris Co., 
l’a. 
Contract Work 
Blanchard Mach. Co., 
Mass. 
Controllers and 
Electric Motor 


Cutler-Hammer Clutch 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Coping Machines 


Long & Allstatter Co., Hamilton, 
Ohio. 
Niles-Bement-Pond Co., New York. 


Correspondence Schools 


i. 


Eddystone, 


Boston, 
Starters, 


Co., Mil- 


See Schools, Correspondence. 

Counterbores 

Slocomb Co., J. T., Provi., R. I. 

Countershafts 

Almond Mfg. Co., T. R., Brook- 
ime. B. . 

Builders’ Iron Fdry, Prov., RI. 


Counters, Machinery 


Durbrow & Hearne Mfg. Co., New 


ork. 
Veeder Mfg. Co., Hartford, Conn. 


Counting and Printing 
Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 
Couplings, Shaft 
Co., T. R., Brook 


Almond Mfg. 
mm, BF. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., 

Davis Mac h. 
ter, X. Y. 

Electric Controller & Supply Co., 
Cleveland. 


Geo. V., Phila., Pa 
Co., W. -., Roches 


Nicholson & ‘Co., W. IL. Wilkes- 
barre, Pa. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & I{{unter, 
Ltd., New York. 

Wood's Sons, T. B., Chambers 
burg, Pa. 

Cranes 

Brown Hoisting Mach. Co., New 
York. 

Case Mfg. Co., Columbus, O. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Coburn Trolley Track Co., Hol- 
yoke, Mass. 

— & Co. Mfg. Co., St. Louis, 
Alo. 

General Pneumatic Tool Co., Mon- 
tour Falls, N 

Lane Mfg. Co., Montpelier, Vt. 


Maris Bros., Philadelphia, T’a. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 
poepares Co., S., Cincinnati, O. 
Pawling J Harnischfeger, Milwau- 


kee, 
Sellers & Co., Wm., Phila., Pa. 


Vandyck Churchill Co., New York. 





Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Crucibles 
Dixon Crucible 

City, N 


Co., Jos., Jersey 


Cupolas, and Ladles, Foun- 
dry 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S8., 


Cincinnati, O. 
Paxson Co., J. W., F 


*hila., Pa. 


Cut Meters 


Warner Instrument Co., Beloit, 
Wis. 

Cutters, Milling 

Adams Co., Dubuque, Iowa. 


Becker-Brainard Milling Mach. 


Co., Ilyde ark, Mass. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Ingersoll Milling Mach. Co., Rock- 
ford, . 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., 
Drill Works, 
N. J 


Tool Co., Cleveland, O. 
Drill Co., Athol, 


Co., Hartfrod, Ct. 


Boat, Gauge & 
Gloucester City, 


Standard 
U se. Twist 


Ma 
W Herel Mfg. 


Cutting-off Machines 


Bignall & Keeler Mfg. Co., [d- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co.. Provi- 
dence, R. I. 

Davis Mach. Co., W. P., Roches- 
ter, N. 

Hurlbut- Rogers Mach Co., South 
on Mass. 

Newton .- Tool Wks., Phila- 
delphia, 

oy & Whitney Co., Hartford, 

Vandyck Churchill Co., New York. 

Cuatting-off Tools 

Armstrong Bros. ‘lool Co., Chi- 


"ago, 


Billings & “Spencer Co., Ilartford, 


Conn. 

O. K. Tool Holder Co., Shelton, 
Conn. 

ratt & Whitney Co., Hartford, 


Conn. 


Dinmond Tools 
Osgood, J. L., Lrooklyn, N. Y. 


Dies, Sheet Metal 


Bliss Co., E. W., Brooklyn, N. Y. 

Niagara Mach. & Tool Wks., Buf- 
ralo, N. 

Toledo Mach. Tool Co., Toledo, O 

Dies, Threading, Opening 

Errington, I*. A., New York. 

Geometric Tool Co., New ilaven, 
Conn. 

Jones & Lamson Mech. Co., Spring- 
field, 

Pratt & Whitney Co., lWartford, 
Conn. 

Drafting Machines 

Universal Mach. Co., 


Drafting 
Cleveland, O. 
Drawing Boards and Tables 
Keuffel & Esser Co., New York. 
Drawing Materials 

Keuffel & Esser Co., New York. 


Drill Blocks and Gages 

Taylor Mfg. Co., Jas. L., Bloom- 
field, N. J. 

Drilling Machines, Bench 

Barnes Co., B. F., Rockford, LI. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, Worcester, 
Mass. 

Pratt & Whitney Co., [lartford, 


Conn 





Drilling Maehines, Multiple 
Spindle 

American Tool Wks. Co., 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 


cm & 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Baush Mach. Tool Co., Spring- 
field, Mass. 
Cincin- 


Bickford Drill & Tool Co., 
oO 


nati, , 
Dallett Co., Thos. H., 
cis 


F — + gee Mach. 


Phila., Pa. 
Hartford, 


Flather Planer Co., Mark, Nashua, 
N. H. 


Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. Tool Co. toe. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 


Moline Tool Co., Moline, Ill. 

National Auto. Tool Co., Dayton, 
hio. 

Newton Machine Tool Works, 
Philadelphia, Pa. 


Niles-Bement-l’ond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Drilling Machines, Porta! le 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Dallett Co., Thos. ITI., 

Hisey-\Volf Mch. Co., 


Thila., J'a. 
Ciaocin., O 


Niles-Isement-Pond Co., New York 

Drilling Machines, Radial 

American Tool Wks. Co., Cin., O 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Dreses Mach. Tool Co., Cin., O. 


Fairbanks Co., New York. 

Fosdick Mach. Tool Co., Cin., O. 

IIarrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Mueller Mach. Tool Co., Cin., ©. 

Niles-Bement-Pond Co., New York. 

l’rentiss Tool & Supply Co., New 
York 

Vandyck Churchill Co., New York. 


Drilling Machines, Turret 

Niles-Bement-Pond Co., New York. 

Quint, A. D., Llartford, Conn. 

Vanderbeek Tool Works, Hart- 
ford, Conn 

Drilling Machines, Upright 

American Tool Wks. Co., Cin.. 0 

Aurora Tool Works, Aurora, Ind 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, IIL. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blaisdell & Co., P., Worcester, 
Mass. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Dallett Co.. Thos. H., Phila.. Pa. 

Davis Mac h. Co., W. P., Roches- 
ter, N. 

Dwight Slate Mach. Co., Hart 
ford, Conn. 

Fairbanks Co., New York. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Fosdick Mach. Tool Co., Cincin- 
nati, O. 


Gould & Eberhardt, Newark, N. J. 

Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., 
ford, Conn. 

Hill, Clarke & Co., 

Hoefer Mfg. Co., 

Le Blond Mach. 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 


Hart- 


Boston, Mass. 
Freeport, Ill. 
Tool Co., mn 


Mechanics Machine Co., Rock- 
ford, Ill. 

New Haven Mfg. Co., New Haven, 
Conn. 


Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sibley Machine Tool Co., South 
Bend, Ind. 
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BROWN & SHARPE MFG. CO, 


VERTICAL CHUCKING MACHINES 
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Cut Shows No. 2 Machine. 


For Boring Pulleys, Gears and work of a similar character, May be fitted with jigs 
and fixtures and adapted to much of the work ordinarily done on a machine with a 
horizontal spindle. The work is easily placed in position. The chips drop through the 
spindle and do not wear the tools. 

CAPACITY. 

No. 1—Bores a hole 11 in. deepin work to 26 in. diameter, with 12 in face, or 28 in. 
diameter, with 11 in. face. Distance from end of upright to top of table, 14"% in. 

No. 2—Bores a hole 14% in. deep in work to 36 in. diameter, with 14% in. face. 
Distance from end of upright to top of table, 17 in. 
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Catalogue and Descriptive Circulars mailed free on application. 
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Drilling Machines, Upright 
Continued 
Valentine i my Engine Co., 


field, 
Vandyck Churchill Co., New York. 


Plain- 


——— Mfg. Co., Hartford, 

wile "« Russell Mfg. Co., Green- 
ey Mass. 

Drills, Center 

Tratt & Whitney Co, Hartford, 
onn. 

Slocomb Co., J. T., Providence, 


Standard Tool Co., Cleveland, O. 


Drills, Pneumatic 
Allen, Jno. F., New York. 


Cleveland Pneu. Tool Co., Cleve- 
land, O. 
Gegess! Pneu. Tool Co., Montour 


Falls, N. Y- 
Ingersoll-Sergeant Drill Co., 

York. 
Niles-Bement-Pond Co., New York. 
Mand Drill Co., New York. 


Drills, Hand 
Daliett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-lVond Co., New York. 
Drills, Rail 


Foote, Burt & Co., 
Niles-Bement-Pond 


New 


Cleveland, O. 
co., New York. 


Drills, Ratchet 
Billings & Spencer 
Conn. 
Parker Co., 
Pratt & Whitney Co., 


Conn. 
Standard Tool Co., Cleveland, O. 


Co., Hartford, 


Chas., Meriden, Conn. 
Hartford, 


Drying Apparatus 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dust Collectors 


Allington & Curtis Mfg. Co., 
Saginaw, Mich. 


The, 


Dynamos 


C & C Electric Co., New York. 


Crocker-W heeler Co., Ampere, 
N. 
Eck Dynamo & Motor Works, 


Lelleville, N. 


Electro Dynamic Co., Bayonne, 
N. J. 

General [Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

National Elec. Co., Milwaukee, 
Wis. 

Northern Elec. Mfg. Co., Madison, 
vis. 

Ridgway Dynamo & Engine Co., 


Ridgway, la. 
Robbins & Myers Co., Springfield, 


Ohio. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Elec. Co., New York. 
Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Triumph Elec. Co., Cincin., O. 
Westinghouse E lectric & Mfg. Ce. 
Pittsburg, Va. 
Electrical Supplies 
Clark, Jr., & Co., Jas., 
Ky. 
Cutler-lammer Clutch 
waukee, Wis. 
Electric Controller & Supply Co., 
Cieveland, O. 
Electro Dynamic 
N. J 


Louisville, 
Co., Mil- 
Co., Bayonne, 


New York. 
Co., Madi- 


ce. 
Mfg. 


General Elec. 
Northern Elec. 
son, Wis. 
Roth Bros. 
Stanley G. I. 
field, Mass. 
Triumph Elec. Co., 
Westinghouse [Electric 
littsburg, Pa. 
Electrically Driven Tools 
and Machinery 
American Tool Wks. 
Clark, Jr., & Co., Jas., 


Chicago, Il. 
Mfg. Co., Pitts- 


Cincinnati, O. 
& Mfg. Co., 


& Co., 
Elec. 


Co, Cia... @ 
Louisville, 


Ky. 
@lectric Controller & Supply Co., 
Cleveland, O. 


Allsey-Wolf Mach. Co., Cincin., O. 


Elevators 

Albro-Clem Elevator Co., TPhila- 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 


Mo 
Morse, Williams & Co., Phila., Pa. 
Emery Wheels 


Bee Grinding Wheels. 





Emery Wheel Dressers 
—. Mfg. Co., Ur- 


ana 
Diamond Saw ¥ Stamping Wks., 
Buffalo, e 
0., 


Heald Machine 
standard Tool Co., Cleveland, O. 
Enclosures, Toel-room 
Merritt & Co., Philadelphia, Pa. 
Engineers, Electrical 
— om Ampere, 


an. 


Worcester, 


Engines, Automobile 


i Mfg. Co., Syracuse, 

Olds Gasoline Engine Works, 
Lansing, Mich. 

Engines, Gas and Gasoline 

Abenaque Mach. Wks., Westimin 
ster Station, Vt. 


Columbus Mach. Co., Columbus, O. 

Foos Gas Eng. Co., Springfield, O. 

Jacobson Mach. & Mfg. Co., War- 
ren, Pa. 

Mietz, August, New York. 

~— — Gas Engine Co., Dayton, 
Ohio. 

Olds Gasoline Engine Wks., 
sing, Mich. 

Struthers-Wells Co., 


Engines, Oil 
Mietz, August, 


Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

Rand Drill Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co., Warren, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Engraving Machinery 


Lan- 


Warren, Pa. 


New York. 


Field, Chas. H., Providence, R. 1. 
Gorton Mach. Co., Geo., Racine, 
Wis. 


Exhaust Heads 


Sturtevant Co, B. F., 
Mass. 


Exhibition, Machinery 
Vhiladelphia Bourse, Phila., 


Fans, Electric 


Hyde Park, 


General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 


I., Hyde Park, 
& Mfg. Co., 


Sturtevant Co., B. 
Mass. 

Westinghouse Elec. 
Pittsburg, Pa. 

Fans, Exhaust 

Sturtevant Co., B. 
Mass. 

Files and Rasps 


F., Hyde Park, 


Barnett Co., G. & H., Phila., Pa. 
Hammacher, Schlemmer & Co., 
New York. 


Prov., 8. I. 
New York. 


Nicholson File Co., 
Reichhelm & Co., EB. P., 


Filing Machines 


Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Filler, Lron 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Filters, Oil 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, I 

Coates Clipper Mfg. Co., Worces- 
ter, Mass 

Forges 

Boynton & Plummer, Worcester, 
fass. 


Buffalo Forge Co., Buffalo, N. Y. 


Ingersoll-Sergeant Drill Co., New 
York. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forgings, Drop 
eo & Spencer Co., 


Co 
williams & Co., J. H., Brooklyn, 
: 2 


Hartford, 


Wyman & Gordon, Worcester, 
fass 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 


Mass. 





Forgings, Steel 


Baldwin Steel Co., New York. 
Brie Forge Co., Erie, Pa. 
Knife Co., 


——— Forge & 

ttsburg, Pa. 

Wyman & Gordon, Worcester, 
Mass. 


Forming Machines 


Hartford Mch. Screw Co., 
ford, Conn. 


Foundry Furnishings 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Furnaces, Annealing 
Tempering 


Hart- 


American Gas Furnace Co., New 
‘ork 

Furnaces, Enameling 

American Gas Furnace Co., New 
ork 

Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 

Chicago Flexible Shaft Co o., Chi- 
cago, 

Westmacott Co, J. M., Provi- 
dence, R. I. 

Furnaces, Melting 

American Gas Furnace Co., New 


ork. 
Furniture, Machine Shop 
New Britain Mach. Co., New Brit- 
ain, Conn 
Gauges, Recording 
Bristol Co., Waterbury, Conn. 


Gauges, Standard 


Brown & puree Mfg. Co., Provi- 


dence, R 

Henry & W right Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
_s Works, Gloucester City, 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 


Slocomb Co., J. T., Prov., R. I. 
Starrett Co., L. S., Athol, Mass. 


Gauges, Steam 

American Steam Gauge & Valve 
ifg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 


Gear Catting Machinery 


Adams Co., Dubuque, lowa. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mase. 
Bickford Drill & Tool Co., Cin., O. 
Brown & Sharpe Mfg. Co., Provi- 
I 


dence, R. I. 
Clough, R. M., Tolland, Conn. 
Dwight Slate Machine Co, Hart- 
ford, Conn. 
Fellows Gear Shaper Co., 
field, Vt. 
Gleason Works, 


Spring 


Rochester, N. Y. 


Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 
Whiton Machine Co., D. 


London, Conn. 
Gear Testing Machinery 


E., New 


Gisholt Mach. Co., Madison, Wis 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Wks., Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, . 

Cresson Co., Geo. V., Phila., Pa. 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 


ark, N. J 
Faweus Mch. Co. 
Fellows Gear Shaper Co 

field, Vt. 
Gleason Works, 


Pittsburg, Pa. 
.. Spring- 


Rochester, N. Y. 


Grant Gear Works, Boston, Mass. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott Co. The, 
Cleveland, O. 
Mach. Co., Watertown, 


Masser 
N. Y. 





Gears, Cut —Continued 

New or Raw Hide Co., Syra- 
cuse, N. 

Nuttall Co., 4 D., Pittsburg, Pa. 

— Gottfried & Hunter, 
Ltd., New York. 


Philadelphia Gear Wks., Phila 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, 2. 

Simonds Mfg. Co., Pittsburg 

Syracuse Raw Hide Co., yee: 
cuse, N. Y. 

Taylor- Wilson Mfg. Co. Alle 
gheny, Pa. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Farrell Fdry. & Mach. Co., An 
sonia, Conn. 


Franklin Mfg. Co., Syracuse, N. Y 

Greenwald Co., I. & E., Cincin., O. 

Taylor-Wilson Mfg. Co., Alle 
gheny, Pa. 

Gears, Rawhide 


Boston Gear Wks., Boston, Mass. 


Chicago Raw Hide Mfg. Co., Chi 
cago, Ill 
Earle Gear & Mach. Co., Phila 


delphia, Pa. 
Fawcus Mech. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J 
Horsburgh & Scott Co., Cleveland, 
Ohio. 
New Process Raw Hide Co., Syra 
cuse, N. Y¥ 


Nuttall Co., R. D., Pittsburg, Pa 


Syracuse Raw Hide Co., Syra 
ecuse, N. Y. 

Gears, Worm 

Albro-Clem Elevator Co., Philade!l- 


phia, Pa. 
Boston Gear Wks., Boston, Mass. 
Fawcus Mch. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburg, Pa 
Philadelphia Gear Works, Phila- 

delphia, Pa. 
Simonds Mfg. 
Taylor-Wilson 

gheny, Pa. 


Co., Sitenery, - 
Mfg. o., All 


Generators, Gas 


American Gas Furnace Co., New 
Tork 

Graphite 

Dixon Crucible Co., Jos., Jersey 


City, : 
Obermayer Co., S., 


Grinders, Center 

Coates Clipper Mfg. 
ter, Mass. 

Heald Mch. Co., Worcester, Mass 

Hisey-Wolf Mach. Co., Cincin., O. 

Mueller Mch. Tool Co., Cin., O. 


Cincinnati, O 


Co., Worces 


Niles-Bement-Pond Co., New York 
Grinders, Cock 
Windsor Mach. Co., Windsor, Vt 


Grinders, Cutter 
Automatic Mach. Co., 


ass. 


Greenfield, 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & puaree Mfg. Co., Provi 
dence, R. 

Cincinnati Milling Mach. Co., Cin 


cinnati, O. 
Garvin Machine 
Gould & Eberhardt, 


Co., New York. 
Newark, N. J. 


Greenfield Mach. Co., Greenfield, 
fass. 

Heald Mach. Co., Worcester, 
Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Niles-Bement-Pond Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Pratt & Whitney Co., Hartford, 
Conn 

Rivett-Dock Co., Boston, Mass. 

Smith Co., Chas. G., Pittsburg, 
Pa. 

Grinders, Disk 

Co., Chas. H., Chicago, 


Besly & 
Ill 


Diamond Mach. Co., Provi., R. I 


Heald Machine Co., Worcester, 
Mass. 

Iroquois Mach. Co., New York. 

Ney, R. W., Kingston, 2 

Ransom Mfg. Co., Oshkosh, Wis 

Rowbottom Machine Co., Water- 
bury, Conn. 


Grinders, Drill 

Heald Mch. Co., Worcester, Mass. 

Niles-Bement-Pond Co., New York 

Standard Too! Co., Cleveland, O 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 
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How To Do 
Better Grinding 


First, get a better grinder. You can’t 
do better things in the modern way if 
you don’t have modern machines with 
which to do them. 

Landis Grinders have proved that 
old grinding methods are inadequate 
for present-day manufacturing. They 
grind anything that can be revolved 
between two dead centers and get 
down to within .ooo1” of absolute 
accuracy when necessary. They pro- 
duce a finish that leaves nothing to be 
desired. 

Built in various styles and sizes for 
various kinds of work. Send details, or 
samples of work you require a grinder 
to do, and we’ll help you make the best 


selection. No. 20 PLAIN GRINDING MACHINE. 


10-inch swing. 30 inches between centers. 


Laaodis Tool Company, Waynesboro, Pa., U.S.A. 


AGENTS Walter H. Foster Co., 513 Williamson Building, Cleveland, Oh Walt Il. Foster 114 Libs 
St.. New York Cc. W. Burton, Griffiths & Co., London Schuchardt & Si ‘hutte ” Berlin Vienna, Stockho St 
tersburg. Alfred H. Schutte, Cologne, Brussels, Liege. Milan, Paris and Bilbao A. R. Williar Machinery ¢ 
Toronto Williams & Wilson, Montreal, Canada 




















Hollow-Hexagon Turret Lathe No. 2. 


Head and Bed cast im one piece. Large three-step cone. Spindle back- 
geared 3.16 to 1, and triple-geared 8.75 to 1, both being engaged and disen- 
gaged by friction clutches. Eighteen spindle speeds. No overhanging of 
tools. Feed is gear driven and has four changes in either direction. 


The Warner & Swasey Company, Cleveland, Ohio, U. S. A. 


FOREIGN AGANTS ] 
ed Oh habanin’ oben ee ee ‘Maite wr H e etrie Willies ‘WwW Mot 
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Grinders, Portable 


Heald Machine Co., Worcester, 


Mass 
Hisey-Wolf Mach. Co., Cincin., O. 


Grinders, Tool 


Armstrong Bros. ‘Tool Co., Chi- 
cago, Ill. 

sjarnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R 

Diamond Mach. Co., Prev., B._I. 
Gisholt Mach. Co., ‘Madison, Wis. 

Gould & Eberhardt, Newark, N. J. 


Hisey-Wolf Mach. Co., Cincin., oO. 
Landis Tool Co., Waynesboro, Pa. 
Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 
field, 
Standard Tool Co., Cleveland, O 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Grinoing and Polishing Ma- 
cnines 
Tesiy & 
iil. 
Blouot Co., J. G., 
Browu & Sharpe Mfg. 
dence, R. I 
Builders’ 
dence, R. 
Coates Clipper Mfg. 
ter, Mass. 
Diamond Mach. 
Fairbanks Co., 


Co., Chas. H., Chicago, 
Everett, Mass. 
Co., Provi- 
Provi- 


iron Found ry, 
I. 


Co., Worces- 


Co., Prov. &. 1. 
New York. 


Field, Chas. H., Providence, R. I. 

Gilmore Electric Co., South Bos- 
ton, Mass. 

Goodell-Pratt Co Greenfield, 
Mass. 

Greenfield Mach. Co., Greenfield, 
fass. 

Hill, Clarke & Co., Boston, Mass. 


Iroquois Mach. Co., New York. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mchry Co., 
Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
Northern Elec. Mfg. Co., Madison, 


Wis. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Norton Grinding Co., Worcester, 
Mass 


Prentiss Tool & Supply Co., New 


York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Rivett-Dock Co., Boston, Mass. 
Safety Emery Wheel Co., Spring- 
field, O. 
Standard Tool Co., Cleveland, O. 
Vandyck Churchill Co., New York. 


Vitrified Wheel Co., Westfield, 
Mass. 

Grinding Wheels 

Abrasive Material Co., Philadel 


phia, Pa. 
Adams Co., 
Builders 
dence, R. 
Carborundum 
= A 


Dubuque, Iowa. 
Iron Foundry, Provi 


Co., Niagara Falls, 


Co., Prov... &.. I. 
Wheel Co., Bright- 
wood, Mass. 


Iloughton & Co., E. F., Philadel- 


phia, Pa. 
National Corundum Wheel Co., 
Buffalo, N. Y. 
Niles-Bement-Pond Co., New York. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Safety Emery Wheel C 
field, O. 
Vitrified 


Diamond Mach 
Hampden Cor. 


o., Spring- 


Wheel Co., Westfield, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Grindstones and Frames 
Niles-Bement-lVond Co., New York. 


Gan Barrel Machinery 


Diamond Mach. Co.. l’rov., R. IL 

Pratt & Whitney Co., Hartford, 
Conn. 

Hack Saw Blades an 
Frames 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. . 

Goodell-Pratt Co., Greenfield, 
Mass. 

Ilammacher, Schlemmer & Co., 
New York 


Massachusetts Saw Wks., Chico- 
pee, Mass. 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass. 

West Tlaven Mfg. Co., New Haven, 
Conn. 
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Hack Saws, Power 


Diamond Saw Rs Stamping Wks., 
Buffalo, N. 

Fairbanks Co., _ York. 

Hoefer Mfg. Co., Freeport, IIl. 

Millers Falls Co. New York 

Niles-Bement-Pond Co., New-York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Electcte 


Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Hammers, Drop 

Billings & Spencer Co., Hartford, 


Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Gould & Eberhardt, Newark, N. J. 


Miner & Peck Mfg. Co., New 
Haven, Conn. 
Niles-Bement-Pond Co., New York. 


Toledo Mach. Tool Co., Toledo, O. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Hammers, Pneumatic 

Cleveland Pneumatic ‘Tool 
Cleveland, O. 

Dallett Co., Thos. H., 

Ingersoll-Sergeant Drill Co., New 
York. 

Niles-Bement-Pond Co., New York. 

Rand Drill Co., New York. 


Ce. 
Phila., Pa. 


Hammers, Power 


Niles-Bement-Pond Co., New York. 
Scranton & Co., The, New Haven, 


Conn. 
Sutton Co., C. ., Toledo, O. 


Hammers, Steam 


Bethlehem Fdry. & Mach .Co., So. 
Bethlehem, la. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Vandyck Churchill Co., New York. 


Handles, Machine Tool 
Schacht Mfg. Co., Cincinanti, O. 


Handles, Screw Plate 


Standard Welding Co., Cleve., 0. 

Hangers, Shafting 

Cresson Co., Geo. V., Phila., Pa. 

Hyatt Roller Bearing Co., Harri- 
son, N. 

Wood's Sons, T. B., Chambers- 


burg, Pa. 


Heaters, Feed Water 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating and Ventilating 
Apparatus 


Buffalo Forge Co., Buffalo, N. Y. 


Sturtevant Co., B. ¥., Ilyde Park, 
Mass. 

Heating Machines 

Am. Gas Furnace Co., New York. 

Hoisting and Gonveying 
Machinery 

Brown Hoisting Mchry. Co., New 
York 


Caldwell & Son Ce., Il. W., Chi- 
cago, 

Cresson Co., Geo. V., Phila., Pa. 

Link Belt Engineering Co., Phila- 
delphia, T’a. 

Niles-Bement-Pond Ce., New York. 


Hoists, Electrie 


C & C Electric Co., New York. 
Cleveland Crane & Car Co., Wick- 


liffe, Ohio. 

— & Co. Mfg. Ce., St. Louis, 
MO 

General IP’neu. Tool Co., Montour 
Falls, : # 


Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern HWngineerlng Works, De- 
troit, Mich 

Sprague Electric Co., New York. 


Bturtevant Ce., F., Boston, 
Mass. 

Yale & Towne Mfg. Ce., New 
York. 

Hoists, Hand 

Harrington, Son & Ce., Bdwin, 
Philadelphia, Pa. 

Hoist Mfg. & Const. Ce. Phila- 
delphia, Pa. 

Iaternational Steam Pump Co 
New York. 

Moore Co., Franklin, Winsted, 
Conn. 

Yale & Towne Mfg. Ce, New 
York. 


| Crosby 
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Hoists, Pneumatic 


Curtis & Co. Mfg. Co., St. Louis, 
Mo 


General Pneumatic ‘Fool Co., Mon- 
tour Falls, N. 
Rand Drill Co., New York. 


Igniters, Gas Engine 


Franklin Mfg. Co., Syracuse, 
ma. ©. 

Indicators, Speed 

Norton Wmery Wheel Ce. Wor 
cester, Mass. 

Starrett Co., I. S., Athel, Mass. 

Indicaters, Speed, Periph- 
eral 

Warner Instrument Co., Beloit, 


Wis. 


Indicators, Steam 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass 

Steam Gauge & Valve Co., 

Boston, Mass 


Indicators, Test 


Reisner Mfg. Co., W. W., Hagers- 
town, Md. 

Industrial Railways 

Hunt Co. CC. W., West New 
Brighton, N. Y. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Injectors 

Desmond-Stephan Mfg. Co., Ur- 
bana, 0. 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 


Inspection and Tests 
Hunt Co., Robt. W., Chicago, I11. 


Instruction Schools 
See Schools, Correspondence. 


Insurance, Boiler 


Ilartford Steam Boiler Insp. & 
Ins. Co., Llartford, Conn. 


Jacks, Hydraulic 


Bethlehem Fdry. & Mach. 
Bethlehem, Pa. 
Watson-Stillman Co., 


Jacks, Planer 


Co., So. 
New York. 


Armstrong Lros. Tool Co., Chi- 
cago, Ill. 

Key Seaters 

Baker Bros., Toledo, O. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches- 
tor, B. Y. 


Niles-Bement-lond Co., New York. 
Whitney Mfg. Co., Hartford, ce 
Keys, Machine 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Whitney Mfg. Co., Hartford, Ct. 

Knurls 

Ilammacher, Schlemmer & Co., 
New York 

Lamps, Are 

General Electric Co., N. Y. City. 

Gilmore Electric Co., South Bos- 
ton, Mass. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Lamps, Incandescent 


General Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Lathe Attachments 

American Tool Wks. Co., Cin., O. 

Bradford Machine Tool Co., Cin- 
cinnati, O. 

Niles-Bement-Pond Co., New York. 

Osgood, J. L., Buffalo, . A 


Pratt & Whitney Co., Hartford, 
Conn. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Billings & Spencer Co., Hartford, 
Conn 

Besly & Co., Chas. H., Chicago, 


Le Count, Wm. G., So. Norwalk, 


Conn. 
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Lathe Dogs—Continucd 


Pratt & Whitney Co., Hartford, 
Conn. 

Tindel-Morris Co., Eddystone, Pa. 

Lathes 

Automatic Mach. Co., Greenfield, 
Mass. 


Barnes Co., B. F., Rockford, IIL. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blaisdell & Co., VP., Worcester, 
Mass. 

Blount Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bridgeford Machine Tool Works, 
Rochester, N. Y. 

Bullard Mach. Tool Co., Bridge- 
port, Conn 

Davis Mach. Co., W. P., Roches- 
ter, i » 

Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worces- 


ter, Mass. 

Dreses Mach. 

Fairbanks Co., 

Flather & Co., Nashua, N. II. 

Garvin Mach. Co., New York. 

Gisholt Machine Co., Madison, 
Wis. 

Greaves, Klusman & Co., 

Ilarrington, Son & Co., 
Philadelphia, Pa. 

Hendey Mach. Co., 

Lill, Clarke & Co., 

Le Blond Maé¢h. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Tool Co., 
Cincinnati. O. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Motch & Merryweather Co., 
land, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Osgood, J. L., Buffalo, N. Y. 

Prentiss Tool & Supply Co., New 
York. 

Robbins, L., 

Schumacher & Boye, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y 

Springfield Mch. Tool Co., Spring- 


Tool Co., Cincin., O. 
New York. 


Cin., O. 
Edwin, 


Torrington, Ct. 
Boston, Mass. 


Mach. 


Cleve- 


Worcester, Mass. 
Cincinnati, 


field, O. 

Sutton Co., C. E., Toledo, O. 

Vandyck Churchill Co., New York. 

Von Wyck Mach. Tool Co., Cin 
cinnati, O. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge 
port, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Lathes, Bench 

American Watch Tool Co., Wal 
tham, Mass. 

Blount Co., J. G., Everett, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Stark Tool Co., Waltham, Mass. 

Waltham Watch Tool Co., Spring 


field, Mass. 


Lathes, Boring 
Niles-Bement-Pond Co 
Lathes, Brass 


, New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Springfield Mch. Tool Co., Spring- 
field, 

Lathes, Wood 

Seneca Falls Mfg. Co., Seneca 


Falls, N. Y. 


Letters, Pattern 
Butler, A. G., N. Y. City. 
Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 


Lubricants 
Bancroft, Sidney, New York. 
Besly & Co., Chas. H., Chicago, 
Ill. 
Dixon Crucible Co., Jos., Jersey 
cry, &.. J. 
Lubricators 
Co., Chas. H., Chicago, 


Besly & 
Ill. 
Crosby Steam Gauge & Valve Co., 

Boston, Mass. 


Lunkenheimer Co., Cincinnati, O. 
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New 16 in. “HIGH DUTY’ 
SHAPER. Weight 2770 Ibs 


No Other Shaper Built Has 
as Wide a Range 
of Cutting Strokes 


as our “High Duty.” Like- 
wise no other shaper has the 
‘Double Train” Gear Drive 
and the extension base and 
table support. In no way is 
the ‘High Duty” Shaper 
equalled. It has demonstrated 
its ability to cope with the high speed tool 
steel problems, with tremendous success. 
It is recognized supreme. 


AUTOMATIC GEAR CUTTING 
MACHINES and ACCESSORIES, 
SHAPERS, DRILL PRESSES. 


GOULD & EBERHARDT, Newark, N. J., U. S. A. 


SELLING AGESTS—Prentiss Tool ond Seepty Co , New York, Boston and Buffalo. Baird Machir Se, aes Pa. Ma Sh & tt a one 
Co., Chicago. M ~~ sh & Merrywea _— ve ch v Co.. C Sediend. The Fairbanks (o., Phi is ae am and Ba _— feos haw Bu 
Hailidie Mach v'y Co., Seattle. W. R. Colcord Mac hi nnd Co., St. Lonis. McArdle-Parker Mac oe sry Co., Ne + Orleans and oe ay 

FOREIGN AGENTS—Alfre . ~a Scht the Colo »ene, Brussels, ye Paris, Milan, Bilbao. Schuchardt ‘ Schr atte B rlin, Vienna, Stockholm, St. Petersbure. 
Sehe, Sonnenthal & Co., Le Er neland = as : Lang ng “& So Johnstone, Scotland. White = "1d & Beney vaper and Drill Press Agents. Vienna. Adolfo 
B. Ho . Havana, ¢ a Fr ww, ‘Ho . Yokohama, Japar 

















CURTIS PNEUMATIC ELEVATORS. 


DIRECT OR ROPE TYPE. 
PATENTED. 
SIMPLEST, SAFEST AND 
CHEAPEST 
TYPE OF ELEVATOR. 
PACKAGE AND SIDEWALK 
LIFTS. 

AIR HOISTS. 

AIR COMPRESSORS. 
PNEUMATIC APPLIANCES. 


CURTIS & CO. MFG. CO., 
ST. LOUIS. 


Walter H. Foster, New York. Hill, Clarke & Co., Boston. Baird Machinery Co., Pittsburg 
DIRECT TYPE strong, Carlisle § Hammond, cleveland 
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Machinery Dealers 


Baird Machy. Co., Pittsburg, Pa. 
Durbrow & Hearne Co., New York. 
Fairbanks Co., New York. 

Garvin Mach. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
McDowell, Stocker & Co., Chicago, 


Ill. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Motch & Merryweather Co., Cleve- 
land, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York 

Toomey, Frank, Philadelphia, Pa. 

Tuohy Bros., New York. 

Vandyck Churchill Co., New York. 


Wormer Mechy. Co., C. C., De- 
troit, Mich. 

Machinists’ Small Tools 

Bemis & Call Hardware & Tool 


Co., Springfield, Mass. 

Besly & Co., Chas. H., Chicago, Il. 

Billings & Spencer Co., Hartford, 
Conn. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O 

Durbrow & Hearne Mfg. Co., New 
York. 

Hammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney 
Conn. 

Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Slocomb Co., J. T., Prov., R. I. 
Standard Tool Co., Cleveland, O. 
Starrett Co., L. S., Athol, Mass. 
Wyke & Co., J., E. Boston, Mass 


Co., Hartford, 


Machinists’ Supplies 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Durbrow & Hearne Mfg. Co., New 
York. 

Hammacher, & Co., 
New York 

Whitman & Barnes Mfg. Co., Chi 
eago, Ill 


Schlemmer 


Magnets, Lifting 

Cutler-Hammer Clutch 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 


Co., Mil 


Mandrels, Expanding 


Nicholson & Co., W. H., Wilkes 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 


Drill Works, Gloucester City, 
N. J. 
Standard Tool Co., Cleveland, O. 


Measuring Machines 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers, John M., Boat, Gage & 


Drill Works, Gloucester City, 
N. J 


Mechanical Draft 
Sturtevant Co., B. F., Hyde Park, 


ass. 


Metal, Bearing 

Besly & Co., Chas. H., Chicago, 
Il. 

Patterson, Gottfried & Hunter, 

Ltd., New York. 


Micrometer Calipers 


Brown & Sharpe Mfg. Co., Provi 
dence, R. | 

Slocomb Co., J. T., Providence, 
R. | 


Starrett Co., L. S., Athol, Mass. 


Milling Attachments 


Adams Co., Dubuque, lowa. 

American Watch Tool Co., Wal 
tham, Mass 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin 
cinnati, 





Milling Attachments —Cont’d 
ee Mfg. Co., Milwaukee, 
Jis 


Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Bench 


American Watch Too! Co., Wal- 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 


Hartford Mach. Screw Co., Hart- 
ford, Conn 

Hill, Clarke & Co., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Milling Machines, Hand 


Osgood, J. L., Buffalo, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Horizon- 
tal 


Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Cincinnati Mill. Mach. Co., Cin- 
cinnati, O. 

Hendey Mach. Co., Torrington, Ct. 


Hess-Bright Mfg. Co., Phila., Pa. 

Ingersoll Mill. Mach. Co., Rock- 
ord, , 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
Milling Machines, Plain 


Adams Co., Dubuque, Iowa. 
American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Aurora, Ind. 


Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mech. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

— Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt & Whitney 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sutton Co., C. E., Toledo, O. 

Vandyck Churchill Co., New York 

Whitney Mfg. Co., Hartford, Ct. 


Co., Hartford, 


Milling Machines, Portable 


Underwood & Co., H. B., Phila 
delphia, Pa. 

Milling Machines, Universal 

American Tool Wks. Co., Cin., O 

Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I 

Cincinnati Milling 
Cincinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., 

Kempsmith Mfg. Co., 
Wis. 

Le Blond Mach. Too! Co., R. K., 
Cincinnati, O 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 

Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., 
York. 

Vandyck Churchill Co., New York 

Waltham Watch Tool Co., Spring 
field, Mass. 


Milling Machines, Vertical 

Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Garvin Mach. Co., New York. 


Provi 


Machine Co., 


Boston, Mass. 
Milwaukee, 


New 


Ingersoll Mill. Mach. Co., Rock 
ford, Ili. 
Newton Mch. Tool Works, Phila- 


delphia, Pa. 





Milling Machines, Vertical 
Continued 

Niles-Bement-Pond Co., New York. 

Owen Mach. Too! Co., Springfield, 
Ohio. 

Quint, A. D., Hartford, Conn. 

Vandyck Churchill Co., New York. 


Milling Toels, Adjustable 
Geometric Tool Co., New Haven, 


Conn. 
Rogers, Boat, Gage & Drill Wks., 


John M., Gloucester City, N. J. 
Mining Machinery 
Ingersoll-Sergeant Drill Co., New 

York. 

Rand Drill Co., New York. 


Molding Machines 
Adams Co., The, Dubuque, lowa. 


Field, Chas. H., Providence, R. I. 
Tabor Mfg. Co., Philadelphia, Pa 


Mortising Machines, Chain 

New Britain Mach. Co., New Brit 
ain, Conn. 

Motors, Electric 

Cc & C Electric Co., 

Coates Clipper Mfg 
ter, Mass. 


Crocker-Wheeler Co., 


New 


Co., 


York. 

Worces- 
Ampere, 
Electro Dynamic Co., Bayonne, 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
National Elec. Co., Milwaukee, 


Wis. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Ridgway Dynamo & Engine Co., 


Ridgway, Ta. 
Robbins & Myers Co., 
Ohio. 
Roth Bros. & Co., Chicago, III. 
Sprague Electric Co., New York. 


Springfield, 


Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Cincinnati, O. 


Triumph Elec. Co., 
& Mfg. Co., 


Westinghouse Elec 
Pittsburg, Pa. 
Name Plates 


Franklin Mfg. Co., Syracuse, N. Y. 


Numbering Machines 


Bates Machine Co., New York. 


Nut Tappers 
See Bolt and Nut Machinery. 


Oil Cups and Covers 
jay State Stamping Works, Wor 


cester, Mass. 

Besly & Co., Chas. H., Chicago, 
Ill. 

Oils 


Besly & Co., Chas. H., Chicago, 
Ill. 

Houghton & Co., E. F., Philadel 

phia, Pa. 


Practical Mfg. Co., New York. 

Ollers 

Butler Chuck Co., Greenfield, 
Mass. 


Packing, Steam 
Houghton & Co., E. F., 
phia, Pa. 
Jenkins Bros., 


Philadel 

New York. 

Packings, Hydraulic 
Pneumatic 


Houghton & Co., E. F., 


phia, Pa. 
Watson-Stillman Co., New 


Pans, Lathe 
New Britain Mch. Co., 
ain, Conn. 


and 


Philadel 


York. 


New Brit 
Pans, Shop 


Kilbourne & 
lumbus, O. 


Mfg. Co., Co 


Jacobs 


Patents 
Mackaye, H. 8., New York. 
MeGill, Grafton L., New York 


Pattern Shop Machinery and 
Supplies 


Baker Bros., Toledo, O 
Blount Co., J. G., Everett, Mass. 
Field, Chas. H., Providence, R. I. 


Greaves. Klusman & Co., Cin., O. 

Moline Too! Co., Moline, Ill. 

Prentiss Tool & Supply Co., New 
York. 

Robbins, L., Worcester, 

Rowbottom Machine Co., 
bury, Conn. 


Mass 
Water- 





Pens 
Winter, Louis, Reading, Pa. 


Pin and Stud Machines 


Hartford Mach. Screw Co., Hart 
ford, Conn. 

Pinion Cutters 

American Watch Tool Co., Wal 


tham, Mass. 
Gould & Eberhardt, Newark, N. J 


Pipe and Fittings 
Crane Co., Chicago, III 


Pipe Cutting and Threading 
Machines 
Bignall & Keeler 
wardsville, Ill. 
Curtis & Curtis Co., 

Conn. 
Merrell Mfg. Co., Toledo, O. 
Niles-Bement-Pond Co., New York. 
Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, D., Yonkers, N. Y 
Standard Engineering Works, El! 
wood City, la. 
Stoever Fdry. & Mfg. Co., Myers 
town, Pa. 
Vandyck Churchill Co., New York 
Wells Bros. Co., Greenfield, Mass. 


Mfg. Co., Ed 


Bridgeport, 


Wiley & Russell Mfg. Co., Green 
field, Mass. 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve 


land, O. 


Saunders’ Sons, D., Yonkers, N. Y. 


Standard Tool Co., Cleveland, O 
Planers 

American Tool Wks. Co., Cin., O 
Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del 

Bilgram, Hugo, Philadelphia, Pa. 

Blaisdell & Co., P., Worcester, 
Mass. 

Cincinnati Planer Co., Cincin., O 

Detrick & Harvey Mch. Co., Balti 
more, Md. 

Fairbanks Co., New York. 

Flather Planer Co., Mark, Nashua, 
N. H 


Garvin Mach. Co., New York. 
Gray Co., G. Cincinnati. O 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa 
Hendey Mach. Co., 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J., New York. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 
New Haven Mfg. Co., 

Conn. 
Niles-Bement-Pond Co., New York 
Osgood, J. Buffalo, N. Y¥ 
Pratt & Whitney Co., Hartford, 

Conn 
Prentiss Tool & Supply Co., 

York 
Sellers & Co., Wm., 
Vandyck Churchill 
Woodward & Powell 

Worcester, Mass 


Torrington, Ct 


New Haven, 


New 
Phila., Pa 
Co., New York 
Planer Co 


Planers, Portable 


Niles-Bement-Pond Co., New York 


Underwood & Co., H. B., Phila 
deiphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila 


delphia, Pa 
Niles-Bement-Pond Co., 
Underwood & Co., H. B., 
delphia, Pa. 


New York 
Phila 


Precision Machinery 


American Watch Tool Co., Wal 
tham, Mass 

Faneuil Watch Tool Co., Boston, 
Mass 

Stark Tool Co., Waltham, Mass 

Presses, Drop 

Bliss Co., E. W., Brooklyn, N. Y 

Miner & Peck Mfg. Co. New 
Haven, Conn. 


Niles-Bement-Pond Co., New York 

Perkins Mach. Co., Warren, Mass 

Waterbury Farrel Fdry. & Mach 
Co., Waterbury, Conn. 


Presses, Forging 
Chambersburg Engineering Co, 
Chambersburg, Pa 


Presses, Hydraulic 
Chambersburg Engineering Co., 
Chambersburg, Pa 
Niles-Bement-Pond Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn 
Watson-Stillman Co., New York. 
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The New Hollow Set Screws Eliminate Danger 








HOLLOW 
“ SET SCREW 






HE New Hollow Screws have no 
projections—you screw them down 
well within the collar. No shoulders; 
no countersinking; no protectors and 
hubs necessary. That means a saving 
in cost and labor; eliminates all dan- 
ger of accident. 
They are made of steel, drawn with 
a hexagonal hole, which insures elas- 
ticity and prevents loosening during 
changes of temperature. With the 
wrench shown in illustration, the screw 
can be tightened or removed with ease, 
and there is no worn, battered screw 
slots or twisting off of heads to con- 
tend with. You get a bearing with the 
wrench the entire length of the screw, 
and force is applied largely at the point 
of the screw, where it is required 


ITH the Hollow Set Screws one 

length of each size is all that 
is required for any depth of hole, and 
thus by eliminating sizes they are much 
cheaper in the aggregate than the old 
style screws. 

Short screws do not lose lead of 
thread as do long ones. By putting 
two screws in a hole they are locked 
and the thread strain is equalized. 

Deep holes need be threaded at bot- 
tom only. 

Hollow Screws can be sealed against 
rust and wet by filling the hole with 
wax or oil. 

Hollow Set Screws have passed the 
experimental stage. Several hundreds of 
firms have tested them and found them 


advantageous in a great many ways. 


Send for Circular No. 1644 and Samples. 


MADE IN FOUR DIAMETERS ONLY AS FOLLOWS. U. S. STD. THREAD, CUP POINT, 


Diameter Thread Length How Packed 
¥g-inch 16 ¥g-inch 100 in box 
%-inch 12 and 13 fs-inch 100 in box 
54-inch 11 }-inch 50 in box 
34-inch 10 %-incen 50 in box 


Hammacher, Schlemmer & Co. 


HARDWARE, TOOLS AND SUPPLIES 
Sole Agents 4th Av. and 13th St., New York 

















NOVO REAMERS ARE ON TOP 


They will run the limit of your machines in speed and feed and will ream out the hard 
est and sandiest steel and iron castings, at the same time doubling your output 


We carry a complete stock of NOVO Bridge Builders’ Reamers. 


—————$———— 




















a 


We make all sizes and styles of NOVO Jobbers’ Reamers, Shell Reamers and Taper Reamer 














Write for our new NOVO Small Tool Dept. Catalogue, giving tests made with three- and four-fluted Chucking Reamers 














r 














HERMANN BOKER & CO., to:-:03 ouane street, New York, M. Y. 


CHICAGO OFFICE AND WAREHOUSE: 57-63 N. DESPLAINES ST., CHICAGO, ILL. 
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Presses, Power Racks, Tool Rules, Steel —Continued second Hand Machinery 
Automatic Mach. Co., Bridgeport, | Massey Mach. Co., Watertown, | Sawyer Tool Mfg. Co., Fitchburg, | American Tool Wks. Co., Cin., O. 

Conn. N. Y Mass. Baird Mchry Co., vittsburg, Pa. 
Bethlehem Fdry. & Mch. Co., So. | New Britain Mch. Co., New Brit- | Slocomb Co., J. T., Provi. R. I. | Baush Mchry. & Supply Co., 
, Bethlehem, Pa. ain, Conn. Starrett Co., L. S., Athol, Mass. , a _—— ete 
sliss Co., E. W., B klyn, N. Y. ‘airbanks Co., New York. 
Chambersburg inesinosting Co., | Radiators, Japanning Oven | Rust Preventative Garvin Mch. Co., New York. 

Chambersburg, Pa. American Gas Furnace Co., New | Houghton & Co., E. F., Philadel- | Hill, Clarke & Co., Boston, Mass. 
Dill Machine Works, T. C., Phila fork phia, Pa. McCabe, J. J., New York. 

delphia, Pa. McDowell, Stocker & Co., Chi- 
Fairbanks Co., New York. Reamers Safety Valves, Pop cago, Iil. 

Lucas Mach. Tool Co., Cleve... O. | Boker & Co., Hermann, New York. | Crane Co., Chicago, III. Marshall & Huschart Mchry. Co., 
Niagara Mach. & Tool Wks., Buf- Cleveland Twist Drill Co., Cleve- | Crosby Steam Gauge & Valve Co., Chicago, III. 

falo, N. land, O. Boston, Mass. Motch & Merryweather Co., Cleve- 
Niles-Bement-Pond Co., New York Clough, R. M., Tolland. Conn. Lunkenheimer Co., Cincinnati, O. - a oO. Mis. Ca.. = 
I’rentiss Tool & Supply Co., New | Gisholt Mach. Co., Madison, Wis. Yew Haven g. Co., New Haven, 

York (lammacher, Schlemmer & Co., | S#7d Blast Apparatus Conn. - i 
Springfield Mch. Tool Co., Spring- New York. Paxson Co., J. W., Philadel., Pa. et on ne | me 7 —. 

field, Mergenthaler Co., Ott., Baltimore, Prentiss Too Supply Co., New 
Toledo aes h. Tool Co., Toledo, O. Md. be —e and Sifting York. 

Vandyck Churchill Co., New York. | Morse Twist Drill & Mach. Co., <cameageamems Toomey, Frank, Philadelphia, Pa. 
Waterbury Farrel Fdry. & Mach New Bedford, Mass. Gould & Eberhardt, Newark, N. J. | Tuohy Bros., New York. 
Co., Waterbury, Conn. New Process Twist Drill Co., | Obermayer Co., S., Cincin., bn —_ Rie: York. i % 
Taunton, Mass. , Jormer Machy. Co., C. C., De- 
Profilers Pratt & Whitney Co., Hartford, | S@wines Machines, Metal troit, Mich. 
American Watch Tool Co., Wal- Conn. ; Birdsboro Steel Fdry. & Mach. 

tham, Mass. Rogers, John M., Boat, Gage & Co., Birdsboro, Pa. Saparatass, Magnetic : 
Becker-Brainard Mill. Mach. Co., Drill Works, Gloucester City, | Newton Mach. Tool Wks., Phila- | Burlin, Chas T., Whitinsville, 

Hyde Park, Mass. um, 2. delphia, Pa. Mass. : ; 

Garvin Mach. Co., New York. Schellenbach & Radcliffe. Cin., O. og * ange ag Co., New York. | Cresson Co., Geo. V.. Phila.. Pa. 
Pratt & Whitney Co., Hartford, | Standard Tool Co., Cleveland, O. abor Mfg. Co., Phila., Pa. 

Conn. Three Rivers Tool Co., Three | Tindel-Morris Co.. Eddystone, Pa. Separators, oil and Steam 

blish Rivers. Mich. Vandyck Churchill Co.. New York. | Nicholson & Co., W. H., Wilkes- 
ne i oe Wells Bros. Co.. Greenfield, Mass. | West Huven Mfg. Co., New Haven, barre, Pa. 
3aird & Co., Henry Carey, Phila Wiley & Russell Mfg. Co., Green Conn. 

delphia, Va. field. Mass. Shafting 
Henley VPub. Co., Norman W., Sawing Machines, Wood Brightman Mfg. Co., Shelby, O. 

New York Reaming Stands Colburn Mach. Tool Co., Frank- | Cresson Co., Geo. V., Phila., Pa. 
Hill Pub. Co., New York. Flather Planer Co., Mark, Nashua, lin, Pa. Cumberland Steel Co., Cumber- 

N. H. Seneca Falls Mfg. Co., Seneca __ land, F : 
Palley Coverings Falls, N. Y Niles-Bement-Pond Co., New York. 
Houghton & Co., E. F., Philadel Regulators, Voltage Union Drawn Steel Co., Beaver 
via K, — a 2 nilac Gilmore Electric Co.. South Bos Schools, Correspondence Falls, Pa. 
, ton, Mass. International Correspon. Schools, | Wood’s Sons, T. B., Chambers- 
Pulleys Scranton, Pa. burg, Pa 
Rheostats 


American Pulley Co., Phila., Pa. 


Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Federal Mfg. Co., Cleveland, O. 


Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 
Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 
Wood's Sons, T. B., Chambers- 


burg, Pa 


Pulley Turning and Boring 
Machines 


American Tool Wks. Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 


Conn. 


Niles-Bement-Pond Co., New York. 


Pamps, Hydranlic 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Watson-Stillman Co., New York. 

Panches, Centering 

Brown & Sharpe Mfg. Co., l’rovi- 
dence, I. 

Hammacher, Schlemmer & Co., 
New York. 


Punches, Hydraulic 
Bethlehem Fdry. & Mch. 
Bethlehem, Ia. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Co., So. 


Punches, Power 


Bertram & Sons Co., Ltd, Jobn, 
Dundas, Ont., Canada. 

Birdsboro Steel KFdry. & Mach. 
Co., Birdsboro, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

— & Jones Co., Wilmington, 
y 

Long & Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York 


Sutton Co., C. E., Toledo, Ohio. 
Vandyck Churchill Co., New York. 


Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 


Racks, Cut 


Boston Gear Wks., Boston, Mass. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 
Gould & Eberhardt, Newark, N. J. 
Nuttall Co., R. D., Pittsburg, Pa. 
Simonds Mfg. Co., Pittsburg, Pa. 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 
Taylor-Wilson Mfg. 
gheny, Pa. 


Co.,  Alle- 





& Controller Co., 


Clutch 


American Elec. 
New York. 
Cutler-Hammer 
waukee, Wis. 
Electric Controller & Supply Co., 
Cleveland, O. 
General Elec. Co., New York. 
Rings, Chuck and Gear 
Standard Welding Co., Cleve., O. 
Riveters, Hydraulic 
Birdsboro Steel Fdry. 
“o., Birdsboro, Pa. 
Chambersburg Engineering Co., 


Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 


Co, Mil- 


& Mach. 


Watson-Stillman Co., New York. 

Riveters, Pneumatic 

Allen, John F., New York. 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett Co., Thos. H., Phila., Pa 

General Pneumatic Tool Co., Mon- 
tour Falls. N. 

Ingersoll-Sergeant ‘Drill Co., New 
York. 

Niles-Bement-Pond ." New York. 

Rand Drill Co., New York.. 

Riveters, Steam 

Chambersburg Engineering Co., 


Chambersburg, Pa. 


Riveting Machines 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Long & Allstatter Co.. 

Ohio. 
Nlies-Bement-Pond Co.. 


Hamilton, 
New York. 


Rock Drills, Electric 
Northern Klec. Mfg. Co., 


son, Wis 


Madi- 


Roller and Ball Bearings 


Auburn Ball Bearing Co., Roches 
ter, N. Y. 


Ball Bearing Co., Phila., Pa. 

Boston Gear W ks., Boston, Mass. 

Hess-Bright Mfg. Co., Phila.. Pa. 

Hyatt Roller Bearing Co., Harri- 
son, N. J. 

Standard’ Roller Bearing Co., 


hiladelphia, Pa. 


Rolling Mill Machinery 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

Ililles & Jones Co., Wilmington, 


Del. 
Niles-Bement-Pond Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Rules, Steel 


Hammacher, 
New York. 


Schlemmer & Co., 





Schools, Technical 


Michigan College of Mines, Llough- 
ton, Mich. 


Screw Machines, Automatic 


Automatic Mach. Co.. Greenfield, 
Mass. 

Brown & Sharpe Mfz. Co., Provi- 
dence, R. 

Cleveland Automatic Mach, Co.. 


Cleveland, O. 


Dreses Mach. Tool Co., Cincin., O. 


Hartford Mach. Screw Co., [lart- 
ford. Conn. 

National-Acme Mfg. Co., Cleve- 
land, O. 

Pratt & Whitney Co., Hartford, 


Conn 


Windsor Mach. Co., Windsor, Vt. 


Serew Machines, Hand 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. 
Cleveland Autcmatic Mach. Co., 
Cleveland, O. 
Draper Mach. Co., 
ter, Mass. 
New York. 
Co., 


Tool Worces- 

Garvin Mach. Co., 

Hartford Mach. Screw 
ford, Conn. 

Jones & Lamson Mch. C 


Ilart- 


., Spring- 


field, Vt. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., 


Screw Machinery, Wood and 
Lag 

Baker Bros., Toledo. O. 

Cook Co., Asa S., Hartford, Ct. 

Hammacher, Schlemmer & Co., 
New York. 

Screw Plates 

Besly & Co., Chas. II., 
I! 


a 
Card Mfg. Co., S. W., 
Mass. 


Windsor, Vt. 


Chicago, 


Mansfield. 


Carpenter Tap ‘. Die Co., J. M.., 
Pawtucket, R. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 


Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass 

Screws, Machine 

Cincinnati Screw & Tap Co., Cin- 
cinnati, O. 

Cleveland Cap Screw Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., Cleve- 
land, O. 

Worcester Mach. Screw Co., Wor 


cester, Mass. 





Shapers 

American Tool Wks. Co., Cin.. O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Shaper Co., Cincin., O. 


Fairbanks Co., New York. 

Flather Planer Co., Mark, 
Nashua, N. H. 

Garvin Mach. Co., New York. 


Gould & Eberhardt, Newark, N. J. 
Hendey Mch. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 

Kelly Mach. Co., R. A., Xenia, O. 

Niles-Bement-Pond Co.. New York. 

Potter & Johnston Mach. Co., 
Pawtucket, R. 

— Ne Whitney Co., Hartford, 
Co 

pronase Tool & Supply Co., New 
York 

Queen City Mach. Tool Co., Cin- 
cinnati, O. 


Cincinnati, O. 
Tool Co., Spring- 


Smith & Mills, 
Springfield Mch. 


field, O. 

Steptoe eal Co., John, Cincip 
nati, O. 

Vandyck Churchill Co., New York. 

Shears, Power 

Bethlehem Fdry. & Mech. Co., So. 
Bethlehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Niagara Mach. & Tool Wks., Buf- 
falo. N. Y. : 
Niles-Bement-Pond Co., New York. 

Sutton Co., C. E., Toledo, O. 
Toledo Mach. Tool Co., Toledo, ©. 


Vandyck Churchill Co., New York. 
Shears, Rotary 
Bethlehem Fdry. & Mch. 
Bethlehem, Pa. 
Detroit & Harvey 
timore. Md 


Co., S». 
Mach. Co., Jia 


Shelving, Shop 
New Britain Mech. Co., 
ain, Conn. 


Slide Rests 


New isrit 


American Watch Tool Co., ‘Val- 
tham, Mass. 

Slotters 

Baker Bros., Toledo, 0. 

Betts Mach. Co., Wilmington, 
Del. 

Dill Machine Works, T. C., Phila- 


delphia, Pa. 
Garvin Mach. Co.. New York. 
Hartford Mach. Screw Co., Hart- 
ford, Conn. 
National-Acme Mfg. 
land, O 


Co., Cleve- 
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Hendey 15” Tool Room Shaper, Re-Designed and Improved 


Has heavier Cross-head. Dial reading to Thou 
sandths on Cross-feed Screw. 


Taper Gib between Cross-rail and Saddle with 
Adjustment at Both Ends. 

Safety Stop for Ram to prevent extreme return 
when head is down on an angular cut. 


It has All the Good Features that this Shaper 
has Long Been Noted For, but it is now Just a 
Little Bit Better Than It Ever Was Before. 


The Handiest Tool Room Shaper in the Market 


to-day. 


The 
Hendey Machine Co. 


Torrington, Conn. 
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The P. & J. Manufacturing Automatic Chucking 
And Turning Machine Is For The Finishing Of 
Duplicate Castings Of Iron, Steel Or Bronze Or 
Forgings Up To 14° Diameter By 7° In Length 


The work is handled auto- 
matically, so that one man 
can keep from four to eight 
machines busy, his duty 
being to supply material. It 
will be our pleasure to show 
you examples of work‘with 
time taken and to afford 
full information. 





POTTER & JOHNSTON MACHINE CO., 
Pawtucket, R. 1, U.S. A. 


New York: 126 Liberty St., Walter H. Foster, Mgr. Cleveland Office 1} Williamson Bidz 
BRANGH Orricks: Boston, Philadelphia, Pittsburg, Chicago. Paris Orricre: 54 Avenue de Neuilly, J. Ryan, Mgr. Forrign AGEN Chas. Churchill & 
Co., Ltd., London, Birmingham, Manchester, Newvastl+, England, and Glasgow, Scotland. Schuchardt & Schutte, Berlin, Cologae, Vienna, Brussels, Stock 


holm, St. Petersburg, Milano. H. W. Petrie, Toronto and Montreal, (anada 
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Slotters —Continued 

New Haven Mfg. Co., New Haven, 
Sonn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 
Sockets and Sleeves 


New Process Twist Drill Co., 
Taunton, Mass. 
Standard Tool Co., Cleveland, O. 


Special Machines and Tools 

Beaman & Smith Co., Prov., R. IL. 

Bilgram, Hugo, Philadelphia, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 


Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Fenn-Sadler Machine Co., Hart- 
ford, Conn. 


General Mfg. 
Hoefer Mfg. 


Co., New York. 
Co., Freeport, Ill. 


Lasse Mch. Tool Co., Cleveland, 

Ohio. 

sm Mach. Co., Watertown, 

Mechanical Accountant Co., 
Providence, R. I. 

Mechanics Machine Co., Rock- 


ford, R 
Practical Mfg. Co., New York. 
Pratt & Whitney Co., Hartford, 
Sonn. 
Queen City Mach. Tool Co., Cin- 
cinnati, O. 
Simonds Mfg. 
Torrington Mfg. 
Conn. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Wellman Sole Cutting Mach. 
Medford, Mass. 


Speed Changing Counter- 
shafts 

Cresson Co., Geo. V., Phila., Pa. 

Gisholt Mach. Co., Madison, Wis. 

Reeves Pulley Co., ¢ ‘olumbus, Ind. 

Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Sprockets 


Boston Gear Wks., Boston, Mass. 


Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O 


Stampings, Welded 
Standard Weldinz Co., Cleve., O. 


Stamps, Steel 


Schwerdtle Stamp Co., 
port, Conn. 


Steam Specialties 

ane c Steam Gauge & Valve 

g. Co., Boston, Mass. 

Grane Co., Chicago, Ill. 

rosby Steam Gage & Valve Co 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 


Steel, Machinery 


Baldwin Steel Co., New York. 
Boker & Co., Hermann, 


York. 
Firth-Sterling Steel Co., 


ler, Pa. 
— & Co . Edwin R., Chicago, 


Co., Pittsburg, Pa. 
Co., Torrington, 


Coa., 


Bridge- 


New 


Demm- 


McInnes Steel Co., Corry, Pa. 


Union Drawn Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Hdgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Teel 
Boker & Ci Co., New York. 


Boker Co., Hermann, New 

rir Sterling Steel Co., Demm- 
er 

—_ & Co., Hdwin R., Chicago, 

McInnes Steel Co., Corry, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Union ore Steel Co., Beaver, 


Falls 
bag, & i. Edgar T., Boston, 


Straightening Machinery 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Brightman Mfg. Ce., Shelby, O. 

Hartford Mach. Screw Co., Hart- 
ford, Conn 

oy Mch. Tool Co., Spring- 





Straightener, Hydraslic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 

Swaging Machines 

Excelsior Needle Co., Torrington, 
Jonn. 


Switchboards 

Cc & C Blectric Co., New York. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Elec. Co., New York. 

Triumph Blec. Co., Cincinnati, O. 


Westinghouse Klec. & Mfg. Co., 
Pittsburg, Pa. 
Switches 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 

Stanley Hlec. Mfg. Co., Pittsfield, 
Mass. 


Tapes, Measuring 


Keuffel & Esser Co., New York. 
Starrett Co., L. S., Athol, Mass. 


Tap Holders 
Errington, F. A., New York. 


Tapping Machines and At- 
tachments 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Beaman & Smith Co., The, Provi- 
dence, R. I. 

Bickford Drill & Tool Co.. Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. =. 

Fosdick Mach. Tool Co., Cin., 

New York. 


Garvin Mach. Co., 
Geometric Tool Co., New Haven, 


Conn. 
Gould & Eberhardt, Newark, N. J. 
Hart Mfg. Co., Cleveland, O. 
Hartford Mach. Screw Co., Hart- 
ford, Conn. 
Niles-Bement-Pond Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 
Quint, A. D., Hartford, Conn. 


Tuttle Mfg. Co., South 


Norwalk, Conn. 
Valentine Gas Engine Co., Plain- 
field, J. 
Co., Hartford, Ct. 


N. 
Whitney Mfg. 
Taps and Dies 


A., 


Bay State Tap & Die Co., Mans- 
eld, Mass. 

a & Co., Chas. H., Chicago, 

Card Mfg. Co., S. W., Mansfield, 
Mass. 


Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cincinnati Screw & Tap Co., Cin- 
einnati, O. 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Geometric Tool Co., New Haven, 
Conn. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Taps, Collapsing 


Geometric Tool Co., New Haven, 


Conn. 

Thermit 

Goldschmidt Thermit Co., New 
York 

Thread Cutting Tools 

Besly & Co., Chas. H., Chicago, 

Billings & Spencer Co., Hartford, 
Conn. 

Pratt & Whitney Co., Hartford, 


Conn. 
Rivett-Dock Co., Boston, Mass 


Time Recorders 


Simplex Time Recorder Co., Gar- 
diner, Mass. 

Tool Holders 

—— Bros. Tool Co., Chi- 
cago, 

=o 3 “Spencer Co., Hartford, 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 





Teols, Small 
See Machinists’ Small Tools. 


Transformers and Conver- 
ters 


General Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. 
Pittsburg, Pa. 


Co. 


Transmission Machinery 


American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, , 

Case Mfg. Co., Columbus, O. 

Cresson & Co., Geo. V., Phila- 
delphia, Pa. 

Federal Mfg. Co., Cleveland, O. 


Link-Belt Engineering Co., Ilhila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 

Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Wood’s Sons, T. B., Chambers- 
burg, Pa. 


Traps, Steam 
Houghton & Co., E. F., Philadel- 


phia, Pa. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Trolleys and Tramways 


Track Mfg. Co., 
Mass. 


Coburn Trolley 
Holyoke, 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Link-Belt Engineering Co., Phila- 


delphia, Pa. 
Maris Bros., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 


Yale & Towne Mfg. Co., New 
York. 
Tubing, Steel 
, Brooklyn, 


Almond Mfg. Co., T. R 

B. Es 

Turret Head Attachment 

Baker Mach. Co., New Bedford, 
fass. 

Turret Heads 


eee Mfg. Co., T. R., Brooklyn, 


Turret Machines 


American Tool & Mach. Co., Bos- 
ton, Mass. 

Automatic Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & paeepe Mfg. Co., Provi- 
dence, R. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 


Dreses Mach. Too! Co., Cincin., O. 
Flather & Co, Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Mch. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 
Massey Mach. Co., 

_ 
Niles-Bement-Pond Co., New York. 


Watertown, 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Pratt & Whitney Co., Hartford, 


Conn. 

Springfield Mch. Tool Co., Spring- 

field, O. 

beg & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Twist Drills 
Boker & Co., Hermann, New York. 


Cleveland Twist Drill Co., Cleve- 
land, 

Hammacher, Schlemmer & Co., 
New York 


Montgomery & Co., New York. 


Morse Twist Drill & M. Co., New 
Bedford, Mass. 
New Process Twist Drill Co., 


Taunton, Mass. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Standard Tool Co., Cleveland, O. 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Unions, Brass 


Lunkenheimer Co., Cincinnati, O. 
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Universal Joints 


Baush Mach. Tool 
field, Mass. 

Boston Gear Wks., Boston, Mass. 

Gould & Eberhardt, Newark, N. J. 

Gray & re Mach. Co., Hart- 
ford, Con 

Vanderbeek “Pool Works, Hartford, 
Conn. 


Valves 
See Steam Specialties. 


Co., Spring- 


Vises, Metal Workers’ 
Hammacher, Schlemmer & Co., 
New York. 


Lewis Tool Co., Bridgeport, Conn. 


Millers Falls Co., New York. 

Parker Co., Chas., Meriden, Conn. 

Prentiss Vise Co., New York. 

Reed Mfg. Co., Erie, Pa 

Reed Co., H. E., Erie, Pa. 

—— Tool Works, Hartford, 
nn. 

Williamson Mfg. Co., Bradford, 


Pa. 
Vises, Pipe 
Curtis & Curtis Co., 
Conn. 
Lewis Tool Co., Bridgeport, Conn. 
Prentiss Vise Co., New York 
Saunders’ Sons, D. , Yonkers, N. Y. 
Williamson Mfg. Co., Bradford, 
Pa. 


Bridgeport, 


Vises, Planer and Shaper 


American Tool Wks. Co., Cin., O. 
Cincinnati Planer Co., Cincin., O. 
Co., Torrington, 


Hendey Mach. 
S 


onn 

Niles-Bement-Pond Co., New York. 

Queen City Mach. Tool Co., Cin- 
cinnati, O. 


Vises, Universal Machine 
Graham Mfg. Co., Provi., R. I. 
Vises, Wood Workers’ 


Hammacher, Schlemmer & Co., 
New York. 

Parker Co., Chas., Meriden, Conn. 

Wyman & Gordon, Worcester, 
Mass. 


Watchmen’s Clocks 


Simplex Time Recorder Co., Gar- 
diner, Mass. 

Welding 

Goldschmidt Thermit Co., New 
York. 

Welding, Electric 

Cc & C Elec. Co., New York. 

Standard Welding Co., Cleveland, 
Ohio. 

Welding Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

Whistles 

Crosby Steam Gauge & Valve Co., 
Boston, Mass. 


Wire-Drawing Machinery 
Iroquois Mach. Co., New York. 


Wire-Straightening Machin- 
ery 
Hoefer Mfg. Co., 


Wood Working Machinery 


Freeport, IIl. 


Seneca Falls Mfg Co., Seneca 
Falls, N. Y. 

Werm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn. 

Werm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 


Conn. 


Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn. 

Williams & Co., J. 
» a 


a’. 


H., Brooklyn, 


Wrenches, Machinists’ 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Billings & Spencer Co., Hartford, 
Conn. 

Coes Wrench Co., Worcester, 
Mass. 

Hammacher, 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Wrenches, Pipe 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Bullard Automatic Wrench Co., 
Providence, R. 


Schlemmer & Co., 
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The Industrial South. 


EDITORIAL CORRESPONDENCE 


weeks the South has been 


the 


For some 


ringing with story of its own pros 


Che discussion was opened by a 
Prof 


Harvard University, who 


perity 


letter in the Boston Transcript from 
A. B. Hart, of 
gave it as his opinion that outside ot the 
highly thrifty manufacturing belt of coun 


New 
Orleans, the South is making little econo 


try extending from Richmond to 


mic progress, if indeed it is not going 
backward. He 
that “the South as 
the 


prosperous than they were in 1860.” 


even goes so far as to Say 
a whole and many of 
particular States appear to be less 
based 


the 


statements 
totals of 


Professor Hart's wert 


upon a comparison of the 


values of property as assessed for taxa 


His letter was brought to the atten 


South by the Times-Dispat 


tion 
tion of the 


ject resulting in a fund of knowledge ot 
things that had been entirely forgotten 
The following facts regarding the rise, 


progress, decay and renaissance of South 


ern manufacturing are chiefly from him 


[he readers of the AMERICAN MACHINIS1 
will no doubt be surprised to be told that, 


while settled at a later date, the manu 


facturing interests of the South (meanme 


now Virginia, the Carolinas and Georgia) 


early surpassed those of New England, the 
census of 1810 showing the manufactured 
products of the South 


those of 


to exceed in valu 
New 
manufacturing 
the 
foot-hills 


and variety England, and 


among the lines of which 


were then well developed in South 


was the making of iron. In the 
of the Blue 


and 


Ridge were many blast fur 


naces forges, the remains of som 


797 
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controverted — the 


of Richmond, which 


statements m general and appealed to the 


Record of 


the result being a 


Vanufacturers’ Baltimore for 


particulars, counter ap 


peal to statistics. I must confess that | 


do not know of just what ingredients the 


compound called prosperity consists, and 


like 


illustration of the 


this appeal to statistics, most others, 


impresses me as an 
which statistics be made 


Manner in may 


to prove anything desired. It will, how 
that Hart 


a high degree of prosperity 


ever, be noted even Professor 


acknowledges 
in the manufacturing belt, with which the 


readers of the AMERICAN MACHINIST are 


chiefly interested 
rIviTy 


EARLY SOUTHERN MANUFACTURING AC 


One of the best informed students of 
Southern manufacturing history and prog 
ress is without doubt D. A. Tomp 
kins, of Charlotte, N. C.. who has mad 


entirely original investigations of the sub 


FIG. I HIGH SHOALS ON WORKS, 1500 
which still exist Che High Shoals cotto 
mill, located about 25 miles west of Char 
lotte, stands upon the site of one of thes 
old forges. Mr. Tompkins was the eng 
neer and constructor of this mill and h 
interest in such matters forbade the 
demolition of the old forge until the facts 


of which it was the mute witness had bee 


collected for preservation Phe works had 
been a Catlan forge and its products wert 
bar iron and nails The turnaces of tl 

style of works were comparatively ten 


affairs of which renewal 


porary irequent 
was expected, but the stacks were built 
to be permanent lhey rested upon 


elevated plate of gray iron and many of 


them were standing complete and were 
apparently capable of standing tor 
other century—even the dampers at tl 
tops of the stacks being m= some Use 
intact Phe old dam and head race w 
still there, though of course sadly dilap 
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this with other Southern manufacturing 
industries dates from the spread of slavery 
as an institution. 

That spread dates of course from the 
With the 


from 


introduction of the cotton gin. 
high cost of separating the 
the lint, the price of cotton at that time 
was high and the demand exceeded the 
supply, while the merits of the fiber were 
such as to insure rapidly expanding mar- 
kets increased production. The 
great resulting the use 
of the gin made the profits of cotton rais- 
ing very large and the industry increased 
The adaptability 


seed 


under 


economies from 


by leaps and bounds. 
of the climate to the growth of cotton 
was the remaining condition which result- 
ed in an industrial revolution. The en- 
ergies of the Southern people were turned 
to the production of cotton and away from 
manufacturing. There was of course an 
enormous demand for field labor and the 
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among those possessing self-respect. a 
heavy emigration, chiefly to Ohio, set in 
about 1820 and continued until about 1840. 


OTHER OLD SOUTHERN INDUSTRIES. 


The manufacture of iron was not the 
only one followed in the South in those 
arly days. The settlers were pioneers 
of the same characteristics of those who 
settled the North and in one section as 
in the other they supplied their own needs 
for manufactured things. They tanned 
their own leather, made their own hats 
and shoes and wove their own cloth 
They raised flax and made it into linen; 
they were blacksmiths, weavers and tail- 
ors; they built flour and saw mills, and 
made their own wagons, and finally they 
built cotton mills. The present cotton 
mill at Rock Mount, N. C., stands on the 


old Mr 


Tompkins has in his possession a copy of 


site of an cotton factory, and 
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which improvement was neither necessary 
nor practicable, the gin and 
baling press of 1860 were practically the 
The 


and 


for house 


same as those of 1820. later ones 


were, of course, larger more pre 
tentious, but of progress in design there 
was practically none. The machinery was 
of wood and was driven by mule power, 
and except for the actual separation of 
the seed from the lint and the turning 
of the baling-press screw, every operation 
until the baling was complete, was done 
by manual labor. Following the war im 
provement began again, the result being 
that the cost of ginning and baling cotton 
is now but about one-fifth of what it was 
in 1870. 

The most striking development of the 


cotton industry since the war, however, 


is the extraction of the oil from the cot 
ton seed. Before the war the seed was 
a waste product, while from it to-day 














work, 
slavery 


adaptability of the negro to this 
together with the 
which was then common throughout the 
country, made that institution the 
dominant one of the South, and, after buy- 
ing the slaves of the North, the South 


them in 


existence of 


soon 


proceeded to import immense 
numbers. 

The result was an entire change in the 
character of the people. Out of the best 
type of democracy, the South developed 
a state of semi-feudalism and as the natu- 
ral result of a slave-holding aristocracy 
on the one hand and slave labor on the 
other, respect for manual labor gradually 
changed to contempt. These forces were 
in full action by 1820, and by 1830 they 
had completed the transformation of the 
country. The withdrawal of capital from 
manufacturing made factory work scarce, 
and to this was added a general contempt 


for white workmen, the result being that 





MILLS, 


FIG. 2. HIGH SHOALS COTTON 1900 
a contract by the provisions of which the 
complete machinery for a cotton mill was 
made Lincolnton, N. C., in 1813 
Abundant evidences exist that at this peri 
od the Carolinas enjoyed a system of well 


developed and profitable manufacturing 


near 


THE EFFECT OF SLAVERY 
All of this progress was cut short by 
the blighting influence of slavery, and with 
the suppression of that institution manu- 
facturing progress was resumed—for the 
present Southern manufacturing develop- 


ment is not a new thing but a revival, a 


renaissance in which the South is_ but 
returning to its own. There could be 
no better illustration of the manner in 


which slavery killed the spirit of mechan- 
ical progress than the history of the cot- 
ton gin. That machine was developed to 
a successful point before the slavery era, 


and it was accepted as a perfect thing on 





products are obtained having an average 


annual value of nearly thirty million dol 


] 


lars. A striking development of the cot 
ton-seed-oil industry is a recent one. After 
leaving the gin, there is still a certain 


amount of short lint adhering to the seed, 
and the first operation of the oil refinery 
the 
for removing this lint, the annual product 


is to put seeds through a machine 
of which reaches the very respectable total 
of 50,000,000 pounds. 


EARLY SOUTHERN ENTERPRISE IN RAILROAD 


BUILDING 


There was, however, one mechanical in 
dustry which slavery could not kill, name- 
ly, transportation; for, regardless of any 
ban upon the mechanical pursuits, cotton, 
like other products, must be transported 
All the world knows the glory of the ante- 
river steamboat, but 


bellum Mississippi 
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few are aware of the far-seeing enterprise 
of railroad building in the old South. 

The South Carolina Railroad when built 
was one of the great engineering works 
of the world. It was one of the first to 
be built and, in length as well as in the 
far-seeing plans of its promoters, it far 
exceeded any of its contemporaries on 
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the time of its projection, it was by far 
the longest tunnel in the world. 

When we consider the slow development 
of the trunk-line idea in the North and 
the manner in which Northern trunk lines 
have been formed by consolidating exist- 
ing short lines, we can in a measure appre 
ciate the foresight, enterprise and grasp 
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either side of the Atlantic. As first pro- 
jected and built, it was 140 miles long, 
extending from Charleston to Hamburg, 
S. C., opposite Augusta, Ga., on the Savan- 
nah river, the original line being used to- 
day. Its object was nothing less than to 
divert the cotton coming down the river 
away from Savannah, at the mouth of the 
river, and bring it to Charleston for ocean 
shipment. A branch line was also built 
to Columbia for a similar purpose, namely, 
to divert the down the 
Congaree to Charleston. 

Eventually a line was built to Memphis 
via Chattanooga, the object being a similar 
one, to catch the cotton and other produce 
coming down the Mississippi and make 
Charleston its shipping point. A part of 
this lime, that from Atlanta to Chatta- 
nooga, was called the Western & Atlantic 
Railway, the name alone testifying to the 
large ideas behind the action of its pro- 
jectors. When this line was completed 
a barrel of water was brought from the 
Mississippi to Charleston and emptied into 
the bay, in order to typify the intended 
course of Mississippi commerce. After 
this line was completed, the people of 
Charleston developed plans for building 
a line up through Columbia to Cincinnati 


cotton coming 


and thus tap the commerce of what was 
then the Great Northwest. The building 
of this line was interrupted by the Civil 
War, but not until a tunnel of some eight 
length had been half pierced 
through the Blue Ridge. This tunnel is 
near Walhallah, N. C., 
the Louisville & Nashville Railroad, and 


miles in 
is now owned by 


may perhaps some day be completed. At 


OLD RAILWAY STATION, CHARLOTTE, N. C., 1888. 


of the future possessed by the projectors 
of these lines which were trunk lines in 
their original conception. The chief pro- 
moter of the Cincinnati line was Robt. J 
Hayne, otherwise known as the man to 
whom Webster replied. It was his great 
capacity in argument and debate through 
which the charter of these lines and their 


789 
of Ohio, Indiana and Illinois, it would of 
course have resulted in the development 
of a tremendous interest independent of 
slavery which would in turn have formed 
a rallying point for the anti-slavery senti- 
ment which existed throughout the South, 
and Mr. Tompkins believes it to be not 
the 
these two rival interests, 


inconceivable that in clash between 


the institution of 
slavery might eventually have been over- 


thrown by peaceful means. It is a most 
striking fact that Mr. Hayne was the 
leader of both forces 

THE RESULTS OF SOUTHERN COTTON MANU 


FACTURE 

To endeavor to sum up the results of 
the great experiment of cotton manufac- 
ture in the South from independent ob 
servation, would of course require far 
more time than is at my disposal, and in 
this, as in other things, I must rely largely 
upon information obtained through others 
In general it may, | think, be fairly con- 
cluded that the 


nearness to the cotton fields has not provem 


supposed advantage of 
so great to the mills themselves as was 
anticipated 
ocean freights as compared with the cost 
the 
freight charges to the Southern mills and 


Owing to the cheapness of 


of shipment by rail, difference in 


to Liverpool has at times disappeared en- 


tirely. This, however, is not a normal 
condition and some slight advantage 
doubtless remains to the Southern mills, 


but it is largely, if not entirely, neutralized 
by the inefficiency and inexperience of the 
labor employed. A general statement ri 
garding the prosperity of Southern mill 
sub 


is scarcely possible. Cotton mills are¢ 


ject to the caprices of fashion, and while 














FIG. 4. 


support was obtained that sent him to the 
United States Senate to become a national 
figure. Had this line been completed and 
the tide of export commerce turned from 
Pittsburg down the Ohio to Cincinnati 
and then to Charleston, together with the 


commerce resulting from the industries 


NEW RAILWAY STATION, CHARLOTTE, N.C., 1898 


some mills that have been successful in 
meeting the demands ofthat dame are highly 
prosperous, with others the reverse is true. 
Of the effect of the mills upon the section 
as a whole, however, there does not seem 
to be room for doubt. From the close of 


the war until about 1895 the lot of the 








79ce 
cotton planter was a hard run. During the 
interval between 1875 and 1895 the annual 
doubled, but the in 
creased yield was met by such a reduction 


production nearly 
in price that the value of the entire annual 
With 1895, how 
ever, a different story began to be told. 
the 
the 


crop actually decreased 


Explain it as we may, for 


of 


except 
last 


annual crop has not greatly increased since 


record-breaking yield year, 
1895, while the price per pound has largely 
increased. The mill people explain it by 
saying that the mills have taken surplus 


labor from the farms and given it em 
ployment in the mills, thus checking the 
production and incréasing the demand. 
There can be no doubt that the Southern 


farmer throughout the cotton belt is far 


more prosperous than ten years ago, 


though other causes than the above have 
contributed to it, chief of these, perhaps, 
being the growth in the trade in perishable 
fruit. The 


growing of cotton is not a strenuous occu 


farm products, especially 


pation, as it consumes about 100 days in 
the year, leaving ample time for the cul 


tivation of fruit, which the Southern farm 


er has improved in a manner to which 
Northern markets testify 

Of course the general effect of cotton 
manufacture cannot be separated from 
that of iron, nor can it be easily expressed 


shows the old railway 
ISSS, 


Fig. 3 
Charlotte in 


in words. 


station in while Fig 
the 


be expressly noted that this newer station 


! 
shows station of 1898, but it should 


is now being demolished and will be ri 


placed with another of about twice its 


capacity. The old station was amply larg 


and answered every purpose until it wa 


that during the 
these 


demolished, and it is cleat 


period between the dates of two 
pictures something happened in Charlotte 
while the erection of a still larger station 
indicates that that something is happening 
still 
louder than words, abound on every hand 
The of the 
in the matter of maintaining train sched 


Such tracks as 


Evidences of this kind, which speak 


service railroads, excepting 
ules, cannot be criticised. 


I have been on are of superior construc 
tion, while the equipment is all that could 
be 


amount 


doing a_ similar 


North 


are of 


roads 


the 


expected of 


of traffic in Freight 


trains are numerous and great 


leneth, two locomotives to a train being 
Not much double tracking 
a fact which doubt 


very common 


has been done as yet, 


less explains the liberality with which 
train schedules are construed. There is 
no better indication of the prosperity of 
the railroads in a given section, or for 


that matter of the section as a whole, than 


the building of additional railroads, and 


it is a fact that the number of miles of 


track under construction in the South and 
exceeds being O63 per 


Southwest 4,700, 


cent. of the track under construction in the 
entire country; while of projected roads, 
restricting the figures to those which may 


be called live projects, the figures for the 
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South and Southwest become 5,200 miles 


and 56 per cent. 


ADDITIONAL SOUTHERN INDUSTRIES 


While iron and cotton manufacture are 
the two great new lines of manufacture in 
the South, they are by no means the only 
At High Point, N. C., there are no 
less than fifty-one factories making house 
hold the 
their presence there being of course the 


ones 


furniture, immediate cause of 


abundant supply of oak timber, while in 


Birmingham, Ala., I understand that very 


considerable machine works are now in 


operation, some of which even do an ex 


port business. 


The quarrying of marble and granite 


has assumed large proportions, while the 


Southern lumber interest has assumed 
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already twice as many, speaks volumes for 
the foresight and enterprise of the South 
ern people. F. A. H 





Dividing-Rig for Azimuth Circle. 


BY W. HOY BRADLEY 
dividing an 
of the 


States 


The method of 


azimuth 


following 
forms part 
United 


described 


circle, which 


sighting mechanism of a 


i2-inch mortar carriage, and 


illustrated at pages 849 and 850, Vol. 24, of 
MACHINIST, might be of 


the AMERICAN 


interest to your readers 


The azimuth circle of one of these car 
riages consists of a brass strip 1 inch wide 
and 4 inch thick, set into the circular 


casting which surrounds the racer, or re 


volving base, and also supports the inner 





immense proportions and with it has come edge of the floor plate, of the stationary 
the building of sawmill machinery part; thus forming a circular ring 13 
—— ‘i | 
? i 
mn 1 
- im 1 
ss _s Azimuth Circle 
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DIVIDING-RIG FOR AZIMUTH CIRCLE, UNITED STATES I2-INCH MORTAR CARRIAGI 
Chere is one line of development in the 10!” inside diameter, the upper side of 
South which is especially significant and which is divided tmto 360 parts or divi 


namely, industrial education 


creditable, 
I have been much surprised to learn that 
schools for instruction in textile manufac 
turing are maintained at State expense in 
South Carolina, Georgia, Mississippi and 
lexas. I have no knowledge of the equip 


ment of these schools, but have seen pict 


ures of the exteriors of all of them and 
they were certainly not built with a nig 
gardly hand They are of such recent 


origin that their influence on the develop 
ment of Southern textile interests is only 
felt. When 


much older and 


beginning to be we consider 


that with its much larger, 
much more varied textile interests, the 
entire North has but two textile schools 

one at Philadelphia and the other at Low 


ell, Mass.—the fact that the South has 


‘ . A 
sions Of one degree each 


Each degree represents 1.453” circular 
, 1 


measurement on a 13’ 101%” circle, and the 


problem which presented itself was to 
make these divisions and permanently 
mark them and above all to combine 


( beapness with accuracy 


Several schemes were suggested as to 
how the dividing might be accomplished, 
but the cost of such devices was the ob 


jection to them, and it was finally decided 


to step off the divisions with a pair of 
dividers 

When the first carriage was partly as 
sembled, a machinist was given the job 
of stepping off the divisions \fter ex 
perimenting for two days, it was found 


necessary to repolish the inlaid strip, and 
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sharpen the dividers and prick-punch to 
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A Novel Blanking and Piercing Die. ‘'' 
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through 

















needle points. After gaging a new line second 1 f “running 
the work was begun anew BY C. F. EMERSON n’ are reduced 1 minimum, as the 
First dividing the circle into six equal >The sketches show a blanking d pier f pilot pins eng four pierced 
parts with a pair of trams—a job requiring jing die which we use a great deal as oce: holes, thet k to be 
that the trams be grasped exactly the § gjon requires and with the best of results CNA ¢ und in 
same and with the same pressure each ‘his style of die is used when the required an exact p it por 
time—all the intersections of the arcs were mount of blanks does not warrant the tion of th blank 
examined with reading glass, lightly hay ready 
marked with a prick punch and then given ttir ck is 
final test with trams, to see 1f the points Fj 
entered the prick rks exact hus ‘ which 
six points of the division were located as the re 
nearly correct as possibl | 
With the trams reset, t SIN | 
bisected; these new ar Isect th 1 _— ° | 1 
ected il d thes isl aly pp | 7 : : 
ff into ve pa making legré A 
eac] | i ck ) 14 
The dividing » t noy ef p bi I i | 
remained the n \s to h I g 
been expended on 1 part ot the w ks int part of ft 
it began to look like prop ) k |] t of 
tion » dey S( l rapid ] I bl t 
= = fn a ew = TT ~) 
ppL I} Ly 
A E ( D | : B | I which 
{ ‘ | | | | } 
2 
| | | | | just 
Fig 
Ly yu | ih 
( 
< | 
i 
3 
STO TER FI IN( ~ I ; DOV 
, t { pun 
elom 
ing the divisions and also marking 7-16 1 \ _— 
permanent] ( " 
The sketch shows «tl OTAa\ ron ring la Xi 1S I ~ \ , | rel t 
chined and mounted on eight legs which k i tl tock \ t p 
rest on machined parts of t base ring ( geth they ti n | t 
a carriage was gibbed to this ring, to lel wi \ ttet nking 
which was fitted a square bar « g 
marking tool and operated by a I 1 | D I . | 
The device was set in on the base ring 
a fine point was put in instead of a to 
and the divisions on the azimuth circle tote . | 
were transferred to the gray n ring by , 
scribing along the pointe 
When the circle was completed, a thin 
V tool was p! ice d In the end of t! I 
bar, and the marks cut into t muth 
circle “9 . 
, \ l l Pp 
The circle on the next carriage was Punch Pl i ‘ 
divided and marked in about three hours Fa D 
by setting the device in on the base ring a O1 , 
bringing the pointer to one of thi nk ms es | 
on the gray-iron ring, clamping the head = 
giving the lever three strokes, unclamp 
ing and passing to the next divist ans Ha ee 
Last vear the iron works at Han Yang, 3]! sy f 
China. turned out more than 35,000 tons iI 
of steel rails, which were sold at an aver 
; ? , | ower pres 
age price of $31.37 ton The output of pi ; y ” ’ ' 
pig iron was increased from 120 to 170 die was made in the usual w on om app leas 
tons a day. The iron works employed five nection with the punching of the blank, we; but i pe peri ind 
foreigners as managers and overseers and four holes, 1, 2, 3, 4, are punched xact for reasons to moe mm 
over 3,000 native workmen position when the stock is run through tim to the concitision 








792 
that the dovetail method is the better 
way. 

Fig. 3 shows how the punch is made, 


and needs very little explanation. The 
blanking punch is worked through the 
punch pad in the usual manner, and is 
upset at E FE, as shown, the punch pad 
being fastened to the punch back by six 
round-head screws and two dowel pins. 
[he tops of the screws are left flush with 
the punch back, thereby preventing the 
screws from loosening in any way when 
the punch is set in the press. 

The piercing-punch holders are in tight, 


; (- 





Stock run tl 


Cc} | D 
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PLATES. 





FIG. 5. GAGE 
and are left flush with the punch back, as 
also are the four pilot pins and the eight 
piercing punches, 

Fig. 4 is the plan of the blanking die. 
die the stock first 
machined all over, removing all the scale, 


In making this was 
and was then heated to a cherry red and 
allowed to cool. This is done to prevent 
warping in hardening and to remove the 
When cool the die 


blank was machined to the required size, 


strain from the steel. 


the face was polished and blued by heat- 
the The 
piercing holes were drilled and reamed to 


ing and die laid out. 


eight 


the required size by a reamer having one 
After the hole the 
worked out, die 


for 
the 
was pack-hardened, the solution for dip 


degree taper. 


blanking part was 
ing being composed of one-third oil and 
two-thirds water, the oil acting as a pre- 
ventive to warping. 

I may say in connection with the above 
that, when it is required, we treat all our 
and piercing dies, 


combined blanking 


such as are used on the ordinary line of 
blanking and piercing sheet metal, in this 
manner and have never had any trouble 
to speak of, as far as excessive warping 
is concerned 

The plan of the die Fig. 4 


holes to 


shows that 
hold the 


stripper plate (not shown), nor is there 


there are no tapped 


a hole for a stop pin. The stripper plate 


and gage plates in this case are fast 
ened to the bolster by four 7-16 inch cap 
screws. The gage plates are used on 


other similar dies and are shown in Fig 


s In place of a stop pin, an automatic 
finger, which is part of the press, is used, 
which acts as a position stop for the metal, 
and is raised and lowered automatically, 
interfere with the metal in 


so as not to 


running through, as the press is run con 
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tinuously after the first blank is got until 
the end of the strip of metal is reached. 
I have worked in shops every 
blanking die had a set of gage plates 
fastened to the die. While there are cases 
where it is bad to do this, in the majority 
of cases it is necessary, and is not 
only a time, but greatly in- 
creases the chances of cracking the die 
in hardening. 


where 


not 


waste of 





The Mitchell Planer Drive. 

At page 739, Vol. 27, we published a 
description of the Mitchell high-speed 
planer drive, as applied to a planer at 
the works of the British Westinghouse 
Company, Manchester, England, and thru 
the of Anton Burchard, of 
Wilkinsburg, Pa., who represents Mr. 
Mitchell in this country, we give herewith 
an illustration of the latest form of the 
drive which has been made self-contained 
and which provides for a variable speed 
of cutting stroke with a constant-return 


courtesy 


speed. 

The power is applied to pulley a, and 
by means of shaft b and pulleys c and d 
gives the high return speed to the shaft e 
which connects with the machine. Pulleys 
c and d are connected by a belt of such 
to hang freely below a ex- 
tightened by the idler f on 
Shaft b is connected to 
by gears Ai, which reduce the 


length as 
cept when 
its slack 
shaft g 
speed and reverse the motion pulleys 7 and 
k and idler ] acting to give the forward 


side. 














LATEST FORM OF THE 
speed, as do cd and f to give the return 
speed. Changing the gears hi obviously 
changes the cutting speed while leaving 
the return speed unchanged. The idlers 
are so connected as to act in unison, and 
are actuated by compressed air or direct 
from the table. 

The drive has been recently applied to 
a Bement-Miles 14-foot planer, giving a 
cutting speed up to 35 feet and a return 
speed of 83 feet per minute. 

As there is no shipping or reversal of 
belts, and as the application of the power 
can be nicely graduated, it is obvious that 
the drive may be applied to large powers, 


MITCHELI 
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and, in fact, it is now being applied to a 
large rolling-mill table in the north of 
England. 





Making an Accurate Index Plate. 


BY OTTO ECKELT. 

Having occasion to make an accurate 
index plate of the form shown in Fig. 1, 
we proceeded as follows: 

We forged a piece of steel, annealed it, 
put it on the face-plate of a lathe, bored 
and turned the hole to 34.6 millimeters di 
ameter, faced one surface and turned the 
outside diameter to 150 millimeters, then 
put it on a mandrel and faced the opposite 
face, when we roughed the faces by the 
blocks, leaving 4 millimeters for grinding 
after hardening. 

The grinding began by surfacing the 
blocks a and c, Fig. 2, on a Brown & 
Sharpe plain grinding machine, fitted with 
an angle plate, as sketched in Fig. 3, and 
finished the blocks to size, 25 millimeters, 
by turning them over. The last cut was 
taken without changing the hight of the 
emery wheel, the result being that the 
blocks formed parts of a prism, as in- 
dicated by the dotted lines of Fig. 2. 
Next a lathe having an internal grind- 
ing attachment was prepared, as shown 
in Fig. 4. A piece a was inserted in 
the spindle and turned to 25 millimeters 
diameter. The face-plate was then fitted 
with two set-screws, upon which were put 
blocks bb of 25 millimeters 


two square 


NY 
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height. With a straight-edge c the set 
screws were corrected till the straight- 
edge touched the three points. The blocks, 
the cylinder and the straight-edge were 
then removed, and the gage blank was put 
in place, as shown in Fig. 5, and adjusted 
sideways until the hole ran true, when it 
was ground out to 35 millimeters diameter, 
the result being that the hole was truly 
with an cylinder 
tangent to the finished ends a and ¢, as 
indicated in Fig. 6. 


concentric, imaginary 


Next we placed the piece on a newly 
turned the 
fixture shown in with the end a 


mandrel and mounted it in 


Fig. 7, 
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between the set-screws. The fixture was 
then taken to the grinding machine and 
the faces of b and d were ground to one 
level but of course out of square with a 
and c 
Fig. 8. 
undisturbed, we 


as indicated by the full lines of 
the set 
then turned the 


Leaving one of screws 


mandrel 
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set-screws and the grinding was repeated 
his process was continued until no error 
was found when the piece was reversed, 
the obvious result being that the ground 
surfaces were truly square with a and « 

rhe last operation was to turn the man- 
the 


bring 


drel over on centers and thus 




















a a 
FIG, I FIG, - ~*~ 

a 

“ 

s 

b 
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uJ 

FIG. 4 
| 
FIG, 7 
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end for end in a horizontal circle, thus the end ¢ against the set-screw in its fin 
reversing the positions of 6 and d and _ position and grind the remaining side of 
throwing them out of level by twice the and d to one level. The ends > and d 
error between them and a and ¢, as indi were now square with a and c but stil 
cated by the dotted lines of Fig. 8. The too large, and it only remained to repeat 
difference of level was then taken by an_ edly reverse the piece and grind both sides 
indicator and divided by adjusting the of b and d with the same position of th 
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wheel until they were brought to the re- 


quired size Berlin, Germany. 


lhe Abner Doble Company, of San 
installed 


Francisco, has. recently three 


7,500-horse-power tangential water wheels 
for the C 


ilifornia Gas & Electric Corpora 








n 





1 | y operat ndetr 1,250-foot 
id of water nd run at 400 revolutions 
minut I power wheels 
ive been built for tl Pike’s Peak Hy 
ro-| ic R ( rad to op 
ate under a head ot 00 feet, which 1s 
e or Stat 
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the same bar. <A _ general 


3x36 Inch Turret Lathe. 
the Pratt & Whitney tools ex 


at the St. Louis Exposition was 


\mong 
hibited 


view 
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of 


this 
machine was given in connection with the 
Exposition articles published in our col- 


June 


15, 


are Cast In one piece 


which handles bar stock up to 3 


diameter, is regularly driven by a 


1905 


; and that the spindle, 
inches 


three 




















3x36-inch turret lathe having as one of umns last year. We are now able to illus step cone pulley, which, in conjunction 
its new features a chuck arranged to han trate it more fully than was possible at with double friction back gears and a 
dle bar stock running considerably above that time, and in addition to the engray three-speed countershaft, gives the spin 
FIG. I. 3X360-INCH RRET LATH 
r below with the same gripping for vhich represent the machine as a_— dle twenty n speee nine for each 
if the bar were true to size—a feature whole, we present several showing details step of the cone Lhe nine weeds witl 
if especial value in the manipulation of nstruction and also a part of the open belt range trom 78 to 550 turns 
he larger sizes of rough stock where there tool equipment for the turret per minute, and the eighteen | gear 
( fference in the diameter from It will be seen from Figs. 1 and 2 that — speee ft .3 to m2 t r 
I different points along head, bed and pan of th nachine minute 1] t to shids 
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movement for turning lengths up to 36 
inches, and the drive for the feed 
mechanism for turret and cross-slides 1s 
by means of a silent chain driven from a 
sprocket on the spindle and leading down 
to a gear box located as represented in 
Fig. 3, which shows from the rear a line 
of these machines nearing completion on 
the erecting floor at the Pratt & Whitney 
shops. The first machine in the row 1s 


arranged for motor drive, hence — the 


spindle suspended from the crane is not 
| 


fitted with a cone but carries gearing only 


The shaft extending from t 


along the rear of the bed actuates t 


ie gear bo» 


worm gearing for operating the turret and 
cross-slide feeds: and through the gear box 
whose mechanism 1s controlled by the twe 
short crank handles shown in Fig. 1 at the 


front of the head, four rates of te 
either direction are 
turret slide or cross-slide, the turret feeds 
ranging from .007 to .023” and the cross 
slide feeds from .oo1 o041. 1D 


of spindle 


The hexagonal turret has dovetailed up 
per and lower edges tot ic] ce, to which 
the tools are rigidly ¢ iped, and for each 
tool there is an independent stop carried 
in an adjustable bracket on the tront of 
the bed \s shown in the plan view } 
lig. 2, the six stops are placed side by 

(ie 1 the bracket, and ich, wl l ic 


justed, is held by an independent screw; 


is the turret rotates, a cam at the bottom 
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section to a large: 


left-hand corner of the 


itself shown in 


scale at the 


are 
upper 
the 


Referring to this view, A is 


B the cap, C the chuck jaws, 


print 


spindle nose, 


D the closer. The latter, like the jaws 
and the wearing surfaces of the cap, is 
hardened and ground, and its rear end 


made a sliding fit in the spindle bore, 
the 
ring E, 


while front end is ground to slide in 


ring being hardened and 
the spindle 
the spindle 
The chuck jaws have square 
the cap and 
without end movement, as 


this 
into then 


with 


driven nose and 


ground, running in its 


own boxes. 


shoulders abutting against 


open and close 


the spring plugs keep them in contact 


with the cap when released by the closer. 
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be observed that the rear end of the spin- 
dle carries two sliding rings actuated by 
independent yoked levers; these latter are 
connected by links with the operating lev- 
ers mentioned. Ring F, Fig. 5, is 
fitted with a pair of racks each of which 
engages with a spiral pinion formed at the 
center of a right- and left-hand screw; 
front of the fit holes 
tapped in collar H secured 
to the while 
are screwed 
the 
are always in contact with the 
chuck-closing tube K, the rollers at 
outer ends resting against the 
Yoked lever L, operated 


just 


the ends screws 
which is 
the rear 


sleeve / 


spindle, ends 


into which carries 


chuck-closing fingers J whose heels 
lugs of the 
the 
shoes car 


ried ring G. 
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outer lever is then operated to shove back 
ring G and close the chuck hard upon the 
work. The manipulation of the 
takes but an instant; and it will be no- 
ticed that no matter what the position of 
the closing tube K may be when the jaws 
are contacted with the stock, the pressure 
exerted through fingers / and sliding ring 
G is always uniform. 
The the 
stock feeding apparatus carries an adjust- 
for the bar stock, 
actuated by 


levers 


upright at outer end of the 


able 
and the 
the 


rotating 
traversing bracket P 


support 


various 
sizes bushings corresponding to the 
collars to the stock When the 
feed bracket has reached its extreme for- 


screw receive 
of 


secured 


is adapted to 




















[he jaws for each nominal size of stock through link M by the inner of the two ward position it is run back by moving to 
ire adapted to hold bars 3-32 inch over vertical levers in front of the head, is con- the left the short lever shown in Fig. 4, 
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FIG. 5. REAR END OF SPINDLE, STOCK-FEED AND CHUCK MECHANISM 
size, or I-32 inch under size, and any- nected also by slotted link N with the which clutches reversing gear QO to the 


where within this range they maintain a 


parallel grip on the bar. This is due to 
the fact that the contact between jaws and 
closer is always a line contact along the 
middle of each jaw, the surface at either 
side of this line being relieved so as al- 
ways to clear the conical seat in the closer. 
the gripping 
pressure upon the work regardless of the 


variation in size 


To give jaws a uniform 


from standard, 


provision 
for first bringing them into con- 
the 
after which they 


is made 


tact with bar by operating a lever, 


are closed tight by means 
of a second lever, 
the 
common axis, 


both levers being mount- 
of the about a 
as shown in 


ed front head and 


Fig. 1. 


Referring again to Figs. 4 and 5, it will 


stock-feed mechanism at the rear. 

When the chuck is opened and the stock 
stop swung down from the head, the in- 
ner lever forcing link N 
toward the rear and clutching gear O to 
the 
the spindle in the right direction to draw 
When 
the 
shown, 
then 


is thrown over, 
feed screw which is then driven from 


the bar forward against the stop. 
the the 

clutch throws to mid-position as 
the the 
thrown in the opposite 


bar is in contact with stop 


stopping screw ; lever 1s 


direction, sliding 


ring F on its bearing and by means of the 
racks, spiral gears and right- .and left- 
hand screws the sleeve J with fingers J 


forcing the 


The 


is drawn forward, 


and tube K 


chuck jaws into contact with the bar 








screw. The clutch between gears O and 
held in mid- 
the 


lower end of arm R. 


Q is normally or inoperative 
at the 
The gears are driven 
long the 
running ahead) the double 
the the 
the driving gear to the spindle end is so 
formed, to be 
the thus 
impossible to engage feed 
the again 


position by spring plungers 


(So as 


spindle is 
gear S 


continuously 


by on 


sleeve above; clutch connecting 


however, as inoperative if 
reversed, making it 


the 


spindle is 
accident 
ally before spindle is started 
ahead. 

The group of tools in Fig. 6 
part of the turret 


bell-mouth pointing 


forming 
equipment includes a 
tool, 


turner, a unl 


end-forming 


tools, an  open-side 
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and a 
Chucks may be provided 
short work of large diameter, 
swing over the bed being 19% 
and over the cross-slide 9 inches. 


versal turner, a multiple turner 
taper turner. 
for the 
inches 

The 
front and rear spindle bearings are, re 
spectively, 47¢x61%4 and 454x5% inches; 
the three-step driving cone takes a 4-inch 
belt and the largest step is 14 inches diam- 


eter. The friction countershaft pulleys 
are 16x434 inches, and the countershaft 
speeds are 95, 170 and 300 turns per 


minute. 


\ useful zine alloy has a composition 
of 88 pounds zinc, 10 pounds copper and 
2 pounds aluminum; by omitting the alum 
inum and using 12 pounds of copper, the 
Melt the 
and add enough cold zinc to kill it and to 
prevent it added to the 
Separately melt the zinc, 


alle Vv bec mes harder copper 


spitting when 
bulk of the zinc. 
pour in the copper, and well stir till thor 
oughly fluid; then add the aluminum, and, 


after well stirring, pour into flat plates 


about 1 inch thick. These plates when cold 
are broken up, remelted under small char 
coal, and then poured into horizontal cov 
The 


alloy has a surface resembling oxidized 


ered sand molds to form 1-inch bars 


silver, and is filed and polished perfectly 
like 


It tools well, and does not 


smooth, with a cut to the file gray 


iron. get so 


knocked about as do white metals in which 
the lead is the base 
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A Special Double Broaching Press. 
The 
cently brought out by 


half-tone shows a new press re- 
the E. W. Bliss 
Company, Brooklyn, N. Y., the principal 
novel feature of which is its extreme sim 
plicity It is designed to be used for 
broaching small castings and forgings, and 


for this line of work it is desirable to run 


1 
slide voes 


that 


goes down and the stroke 


posite each other, so 


one 
up as the other 
of either may be adjusted as desired up to 


a maximum of 10 inches by shifting the 
crank-pins on their respective disks lhe 
slides are 344 inches in diameter, so they 
have large bearing surfaces both above 


mnections he distance 


and below the c 

















SPECIAL HORIZONTAI 
the press continuously, so there are no 
clutch devices about it, the driving shaft 
having simple tight and loose pulleys. A 


pinion on this shaft drives an intermediate 
shaft the 
gear on the crankshaft, the resulting ratio 


above it and this drives main 


being 14 to 1 The cranks are placed op 


NOTCHING PRESS 

between the slide centers 1s 26 inches 
and the maximum distance from bed to 
slide when up is 18 inches. The dis 
tance from the slide cent back to the 
frame 1s 5 inches The height over all 
is 10 feet and the total weight 1s 6,700 
pounds 
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Vibrating Staybolt Testing Machine. Fig. 2 shows the same machine from Letters to the Editor. 


the same point of view, but with a test 


EDITORIAL CORRESPONDENCE bolt and the tensile stress apparatus in Some English Shops. 

The doubts which are beginning to be Position | have at various times had opportum 
thrown upon the sufficiency of tensile tests Phe Old Dominion Company has suc- ties of visiting different shops connected 
for all purposes and the tendency to sub ceeded in purchasing an iron for this pur- with the engineering trade, and a short 
titute tests which approximate as closely POS¢: which materially exceeds the speci- account of some of these visits may prove 
as possible to the stresses of actual service fied requirements, tests on fourteen 7s interesting to the readers of the AMER 
are illustrated by the accompanying half inch bolts showing the following number je,n~ Macninist, showing, as they do, 
tones, of a special testing machine for of vibrations endured before rupture the practise of some English shops 
locomotive staybolts, which is the design Minimum, 2,429; maximum, 6,615; aver rHE TWEEDALE & SMALLEY SHOPS 
of the Old Dominion lron & Nail Works @&¢, 3.337. The results from eleven tests The first one that I shall mention 
Company, of Richmond, Va of 1-inch bolts were Minimum, 3,057; that of Messrs. Tweedale & Small 

The machine is the outcome of specifica- Maximum, 7,544; average, 4,222 The re tile machine makers, of Castleton, m 
tions for staybolts issued by the Baltimore sults from twelve tests of 1¥-inch bolts \fanchester Phe buildings are ot 
& Ohio Railroad. These specifications re- were: Minimum, 2,091; maximum, 4,379; hrick and have a frontage of about 200 
quired the bolt to be subject to tension, average, 3,130 vards racing the Lancashire & Yorks] I 
to be clamped rigidly at one end and to Fhe number of revolutions endured bi Railway, to which the sidings of w 
have its free end traversed in a circle, fore breaking was determined by a countet works connect The first thing 
the endurance of the bolt being measured = @ shown in Fig. 3 strikes the visitor is the large shed d 
by the number of revolutions of its free Similar specifications are now issued b voted to the storage of timber 
end The requirements were that the the Pennsylvania Railroad Company, ex informed that the firm bought a shipk 
tensile strain should be equal to 2,400 C&Pt that the end of the bolt is not tray of timber at once for packing a1 
pounds per square inch, measured at the ersed in a circle, but in a straight line, Of — purposes. Passing this, the odds are tl 
oot of the thread, that the protruding end which the length is 14 inch Phe machine the next feature noted will be the electri 
should be 6 inches long, that the diametet has been modified for this test by mount shunting locomotive owned by the fit 
f the travers ircle should b , inch ing a pair of stout levers on the sides of nd used for work on their siding. 1 




















VIBRATING STAYBOLT TESTING MACHINE 


ind that 7g-inch bolts should not fail with the headstock, the front ends of which cab of this machine is occupied by tw 


less than 2,500, I-inch with less than 2,000 carry a vibrating chuck while the rear petroleum engines direct coupled to 


and 14-inch with less than 1,800 revo- ends are driven by an eccentric on the electric generator The motors art 
lutions Ihe specifications also required main spindle F. A. H the axles, and the generator is constantly 
that the revolutions should be at the rate rete tate running when the locomotive is in 
of 100 per minute M. J. Moore, chief chemist at the Joliet the stopping and _ starting being accom 
hig. 1 shows the machine with no test mills of the Illmois Steel Company, r« plished by switches. This I was informed 
bolt in place \t the right is a pair of cently read an interesting paper at a was to obtain the full pulling power ot 
clamps by which the bolt is firmly clamped smoker of the Steel Works Club He the machine at starting—the full speed 
in position. At the left is a headstock, quoted a definition of iron and steel made being only four or five miles an hour 
carrying a spindle at the right end of early in the sixteenth century Iron, it The Mond gas plant, next introduced 
which is an eccentric chuck by which the said, was “made up of salts of vitriol and produces gas for use in the core over 
bending stress is put upon the bolt. Lean- earth badly combined.” The definition of of the foundry and also for the driving 


ing against the headstock is the tension steel was more interesting. “Steel is of of two large gas engines in the powet 
apparatus, having a test bolt within it. two forms, natural and made. When well house. These engines are fine specimens 
The tension apparatus consists of a pair cleaned and quenched several times in an of engineering skill, and were built, to 
of cuffs, having a powerful spring within extract of water and radishes which has gether with their generators, by the Brit 


them, by which the tensile stress is pro- contained earth worms it cuts iron like ish Westinghouse Company, Trafford 


duced The cuffs are screwed together lead.” \nd yet, he said, a piece of iron Park 

in order to produce the required tension, contains many unsolvable problems even The foundry, a magnificent building, 
graduated marks being ruled upon them now, and some problems which will prob- at least 300 feet square, next claimed our 
for the various test stresses. The posi- ably keep the scientists busy for a hun attention. It is equipped with all the lat 
tions of these marks are determined by dred years. Without bothering about ra- est appliances for the economical produc 
placing the cuffs and spring under a test dium, he said, all the time can be put in tion of good castings. Compressed air, 


11 


ing machine of the usual type, subjecting on a simple piece of iron, and many of molding machines, lifting tackle and a 
the springs to the required load, and the mysteries will then be unknown quan the miscellaneous appliances of a modern 


marking the positions assumed tities foundry are to be found in abundance. A 
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great deal of their work is done on mat- 


rix molding machines, in which the pat- 


tern is fixed on a plate which may L2 
raised and lowered. The flask in which 
the mold is to be made is placed on the 


table of the machine; the pattern is then 


raised through a hole in the table, which it 
just fits, and the mold is rammed up, the 


pattern then being lowered One ma 


chine they have in use is for beams which 


| should think must be four yards long 

One little kink I learned was in con 
nection with the pouring of the metal 
into some small wheel molds Chey had 


had a lot of trouble running these, caused 
by the molten metal washing part of the 
the thus making 

lo 


this, they placed a piece of tin, of a thick 


sand into mold, an un 


sound and dirty casting overcome 


ness previously determined by experi 


ment, over the pouring gate; this tin was 


arranged so that it just burnt through as 


the mouth of the gate was filled with metal 
By this means the metal was let gently 
into the mold without any washing ac 


tion taking place on the edges of the pout 


ing gate 


In the machine shop about eight or ten 


ar cutters are in operation, practically 
all 


The 


is another interesting feature of the works, 


the gears on their machines being cut 


automatic screw machine department 


from thirty to fifty machines semi and 
full automatic being used very pin, 
screw, nut, bolt, etc., used in the works 
produced in this department Pw 
drawing machines for the prod on ot 
cold-drawn bar tor use in the above ma 
chines are kept constantly busy Phe 
greatest revelation to me in tl whole 
shop was. thi gel iy f grinding 
machines px ) [ be e there 
must have been betweer 1k nd tw 
hundred in chietly for t production 
of the spindles use In spinning frame 
(hese spindles are from eight to twelve 
inches long, very slender and tapering in 
ength; they are forged and then tinishee 
complete by grinding machin ne man 


attending three machines 


All the machines im the w 


od-working 


department are provided with exhausting 
apparatus which draws all the shavings, 
dust, etc., away 


\ ot achines 


in the works have 


lot the special m in use 


been made in the works 


in a special department equipped with all 
the latest machine tools and devoted en 
tirely to this class of work. It is nearly 
a year since I visited this shop, and then 


I had only what might be called a 


Passing 


glance at everything, so that I cannot 
remember everything | saw But I da 
remember this: it was one of the most 
enjoyable trips it has ever been my pleas 
ure to participate in and [| take this op 
portunity of thanking the firm and works 


manager for their cordial reception 


THE GREENWOOD & BATLEY WORKS 


Messrs. Greenwood & Batley, of Leeds, 
Yorkshire, have al 
it be 


so a fine workshop, o1 


rather should said, workshops, as 
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their specialties are so numerous and each 


having its department, a 


of 


one separate 
buildings 


of this 


distinctly 
One 


number separate 


are ¢ recupied manufacture 


firm is cartridges, and their factory, 
equipped with machinery of their own 
make, is capable of turning out some 


where in the neighborhood of a quartet 
of a million cartridges per week. In an 
other part of the works horseshoes are 
made, while the building of torpedoes 
keeps another department fully engaged 


There is a large machine-tool building 
shop, with which I think the firm started 
business and in which nearly all the ma 
chine tools used throughout the works 
have been built 

Electric motors and dynamos, oil en 
gines and motor cars are all made by this 
most progressive firm, each class of work 


managed independently 
s the 
tur 


being practically 


the tirm’s work 1 
De 


other articles made, 


Another branch ot 
the 
all the 


manufacture of Laval steam 
like 


separate 
this 


bine ; this, 


has a building. Every machin 


tool in shop is driven by its own 


it be a 
Phe 


plane rs, 


uilt-in motor, no belts, unless 


\ isibl 
eside lathe 


and 


feed belt. b ma 


ee | inde rs 


litt! 


millers, cutters 


from twenty in all One 


idea |] 


to thirty 
th 


ut never 


shop whicl 
before saw in op 


tapel 1 


5.000 Teeta n 
\ SHOP ¢ 


\nother 


managed 


lirm 


was and owned by a gent! 


who was, to sav the least, eccentri 


had 


independent means nd took up 


toolmaking 


trom 


twenty te 


] 7 le} ’ 
thirty making 


vears old, and t 


machine 


“merchant 


One part of the shop he partity 


from the 


the 


rest at 
} 

macnil 

by Br 


universal 


late st 
was made 
two 
auto 


miller, two matic ge: 


versal grinder, a surface 
grinde r and a lot of ream 
of the best qué li With ea 


vlity 
machin ~ h ] 1 bh, olt 1] the 7 


thove 


stance 


ded 


aneu 


ue 


them, 


t 
t W 
] ¢ 
io ft 
( 
t} 
tila 
8 ‘ 
\\ 
‘ ot 
| ; 
K OT 


tachments; tor 1 
chines were prov 
gear cutting and 
ments; and the 
had, between 
dred cutters, so 
gentleman didnt 
He supplied ma 
at the same price 
asked for machu 
he showed me on 
lathe, the feed rac 
astically described 
to one-thousandth 


wouldn't 


} 
iet 


any 


machines becaus« 


to be trusted with tha 
he did all the work i 
himself (1 iv mach 
is the old shop was n 
scrap-iron shop), and 
doing it S we as it 
done, leaving out t 
of price and profit ( 
very well fo nv 
for the fun of the t 
pl neipl m which t 
ch ne-too bh lders m 
ARKINS« 
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I have endeavored to give a brief ac- 
count of a few English shops, and I think 
some others of your British readers will 
perhaps come along with more, just to 
that you are not 
“the only pebbles on the beach.” 

PATRIOT. 


show you Americans 


B , England. 





An Equalizing Vise for the Milling 
Machine. 

The drawing herewith will serve to il- 
lustrate a milling-machine vise, which was 
designed to overcome certain difficulties 
still retain most of the features of 
the ordinary vise. The difficulties 
ferred to are often met with when fin- 
ishing small rough castings, such as are 


and 
re- 


used in quantities in the manufacture of 


electrical apparatus and similar work. 
It is often required to mill a slot in the 
end of a casting or to straddle-mill a 
tongue on it without any other finishing 
whatever. There is always more or less 
variation in the thickness of such castings, 
and after the milling machine is adjusted 
with the fixed 
tance from the solid jaw of the vise, then 
all the the 
ward the movable jaw. the 


the drawing both jaws move simultane 


cutter located at a dis 


on side to 


In 


variation shows 


vise in 
ously and if a piece requiring a slot milled 
in it happens to be 1-16 inch thicker than 
the one the cutter was adjusted to, the 
difference will be divided, instead of one 
side being 1-16 inch thicker than the other. 

fhe jaw A is a steel forging, and the 
manner of gibbing it to the base plate B 
is plainly shown in the sectional view, 
shows. the : 

The right-hand bronze nut 


which also gray-iron jaw ( 
gibbed to A. 
D is held tight in 
FE. The left-hand is pressed 
jaw C. The left-hand 
has a collar bearing in the base, which is 
“| 
ij 


4 


A by a cap and screws 
nut J: in 


right- and screw 
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clamped to the milling machine by the 
lugs at the ends or at the sides. The jaw 
A has only a limited movement but plenty 
for any reasonable variation in the work. 
When it is required to adjust the vise for 
larger work, it is only necessary to loosen 
screws E, allowing nut D to turn with the 
screw and let jaw A remain stationary, 
then open jaw C 
after which tighten screws E and it is 
again a double-acting vise. The adjust 
ment should be made so jaw A and base- 
plate B are about even at G when the vise 
is closed on the work. C. HAMER. 


as wide as necessary, 





A Novel Milling-Machine Vise. 

Some time since I experimented with a 
milling-machine along 
the lines indicated in the sketch. It will 
be noticed that the work is held between 


vise, constructed 
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tained was this: In starting the cutter in 
the work, the vise is moved forward until 
the full depth of cut was reached with the 
maximum amount of feed, the feed being 
increased until the chips filled every tooth 
in the cutter and the wing nut then set, 
I felt safe, for 
every tooth was doing an equal amount of 


allowing a little clearance. 


work, and any eccentricity was relieved 
with the spring; in case a chip got caught 
under the tooth, the vise would slide for 
ward and relieve it, and the spring would 
return the work to the cutter. 

After having everything adjusted the 
work moved along as quickly as it would 
with the vise rigid, for in starting in the 
spring held the work to the cutter, and if 
the spring was compressed when the full 
depth was reached it would open when the 
cutter was leaving the work. The great 
Milling Cutte? 














a? 
L work 
———— 
4 4 | 
d | 
ae I led 
| 
| 10 *W 30 40 50 GO 70 80 90 100 
American Machinist 
\ NOVEL MILLING MACHINE VISE 


the jaws of the vise, as usually done on a 
milling machine, but the vise proper slides 
freely a plate that is bolted to the 


table, so that the cutter will push the work 


on 


and vise forward and compress the spiral 
spring between the vise and the front pro- 
a bolt running 


jection. This spring has 


through it and through the projection, 
with a wing nut for taking up the slack. 
What | 


amount 


wanted to get at was the maxi- 


of without 


I ob- 


mum work possible 


endangering the cutter. The result 


ro M.. 
Ay 
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advantage of this is that where there are 
expensive formed cutters there is not the 
danger of wrecking them by choking 
down; nor time lost by feeding slow, so 
as not to endanger the cutter \ gradu- 
ated scale on the side of the slide can be 
made to read in pounds the pressure that 
1S required to close the spring; so the 
operator can tell at a glance what work 
the cutter is doing and detect any hard 
material that would destroy the cutters 
If anv of the readers of the AMERICAN 
f~—____- sae 
G —-— 
‘ 
| ©| a 
be a 


=| 


© = 
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EQUALIZING VISE FOR MILLING MACHINE. 
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MACHINIST wish to “butt in” on this, I 
shall be glad to hear from them, for some 
of them may be using the scheme and may 
have gone further with it than I have, for 
it is sometimes easier to use old methods 
than to impress some people with your 
ideas sufficiently to get them to spend 
money on them. 

I do not claim that this vise will answer 
for all kinds of work, neither do I think 
all kinds of work should be handled the 
same way in a milling machine. 

This vise can easily be made rigid by 
removing the spring and tightening the 
wing nut. Beny. NOBLE. 

[This is certainly a novel scheme and 
quite at variance with the practice of mill- 
ing-machine men in general, who believe 
that the work should be held as rigidly as 
possible to the table and against the action 
of the cutter. It from Mr. 
Noble’s experience that there are excep- 


-Ep. ] 


would seem 


tions to this rule 





Obtaining the Pitch of a Propeller. 
I read with interest T. M.’s paper on 
“Obtaining the Pitch of a Propeller,” at 
page 564. 
His method of obtaining 


the pitch is 
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allowing the base B of the staff to be 
from 


and 


moved to and the perpendicular 
This is done for different diameters 


The center of the staff oc 


face. 
of propellers. 
the 
to the blade as the center of the tail shaft 


cupies same position with relation 
C is graduated to sixteenths of an inch 
D is the pointer made of 5¢-inch square 
steel, fitted in the sliding head and held 
The head is 


held by the thumb-screw //. E 


in position by the screw G. 
is a quad 
rant graduated in Che indi- 
cator F is attached to bar C. The 
quadrant is readily moved about L, being 
The 


supported by the collar below. A is a 


degrees 
the 
bored a neat fit weight of L is 
circular steel disk fitted snugly in the fac: 
of A, 
the blade. The blades are usually bored 
the dotted 
make them lighter and assist in balancing 
The T-slots J 
are used for clamping the blade in pos! 


but fitted loosely in the bottom of 


out in base (see lines) to 


where good work is desired 


tion. A center line is scribed on the face 


plate—which is carried on the blade 


when set to the desired piten. 
Let us assume that we have a propellet 
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Zs FIG, 1 
OBTAINING THE PIT 
inexpensive and a very good one tor one 
piece cast propellers, or patterns. JT. M 
speaks of using the center line on the 


flange of built-up propeller blades as a 


[his is 


the Die 


base for his straight edg« 


or less difficult, especially if 


marked for a number of pitches 


Large built-up propellers are usually 
made with sufhcient adjustment to per 
mit a Maximum variation in the pitch of 
about 24 inches 

Fig. 1 shows an arrangement for obtain 


ing and also marking the various pitches 


on the blade The “pitchometer” is 
built large enough to use on many dif 
ferent jobs, such as truing the circum 
ferences of large sectional rings, casings 
for rollers, etc 

A is a large knee plate having the base 
and vertical plane at right angles The 


b:; se is made with slots for bolting down 














16 feet diameter to mark the blade at 
16-foot pitch. Set the blade somewhere 
© o 
w¥ 
FIG.2 
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H OF A PROPELLER 
near position on the face-plate. Move tl 
pointer out from the center of the stafi 
about 5 feet lighten the screw Hs 


that the head cannot move throughout th 


rest of the operation. Slightly in trom th 


edges of the blade. at a radius of 5 leet 
scribe a line This is done to work 
the true surface 

\leasure the distance between these 


points, say. 40 inches 


If the pitch is 16-feet and the diameter 


10 feet, we have a triangle whose ba 
equals 16 feet; altitude, 8 feet (the dis 
tance the blade moves ahead in half a 
turn) ; hypotenuse, 17.8 feet 

Since 40 inches equals our distance, th 
hypotenuse, 17.8 feet (213.6 inches), 
‘ 40 5.34, the divisor for our remain 
ing sides, or 

Altitude : % 17.9 inches ; 


5.34 


Base : 192 — 35 9 inches. 
5-34 

We then have a triangle like Fig. 2 
Set the pointer at the ahead mark and 
scribe a line across the pointer rod and 
the head. Move the quadrant around to 
zero. Swing the arm of the pitchometer 
to the left over the astern mark; lower 
the pointer 35.9 inches It the pointer 
touches the line, the blade is in correct 


All that has to be 


the 


position done 1s to 
ling 


the 


the center from 


blade, 


Tace plate 
the 


Carry 


to the base of and job is 


finished. If the line and the point do not 
meet, move the blade around a little and 
carry out the same operation Che disk 
in the base of the blade will keep it cen 
tral while being turned 

I had a set of six blades to do one 
day, four for a propeller and two spare 


ones. By noting what the quadrant read 
when my first blade was set, it aided m« 
in setting the rest 1. © 
Making a 25-Hole Index Circle— 
A Compound Indexing Kink. 

\ job-shop workman usually has the 
opportunity of working on any or all of 
the machines in the house, and generalls 
he does not handle them awkwardly, 
though he may have to do jobs in any 
but the approved way. Recently the pat 
ternmaker had a 125-tooth gear to make, 
but the milling-machine index table did 
not mention 125 teeth So he did not 
like the idea of stepping it off with divid 
ers and chiseling it out He decided if 
he could get ] 1 of a 25-circle that he 
would be fixed \ 25-circle w not at 
hand, but we could cut 25 teeth, so with 
the index set for 25 teeth and the head 
set i vertical p 1 vit 1 ext 
plate and table arb f ling tl 
plate, we drilled 25-( | 
pre 1 de for tl whi 
tood a 16 incl , ‘ plate 

Not a great whil fter tl job we had 
n order for me 77-tooth gears. Cor 
sulting the table. we found we were short 
the circle for th mh f teet] 1 
there was no way out, except by « 
pound indexing; but the right circle 
were not on tl ul plate We got out 
of the hol Vv putting piate mn the 
stud used for spiral work, and mad t 
tionary but independent of the stud, the 
other plate the ) with th 
back pin out. We had to make one index 
pin and sector The new index pin wa 
made adjustable, and was clamped against 
the shoulder, with nut on the end of 
the stud. So with both indexes set a 
given by the Brown & Sharpe table for 
compound indexing, the balance of the 
iob was similar to the first one men 
tioned—that is, we drilled a 77-circl As 
we have the necessary fixture, I expect 
to make several circles which we are con 
stantly needing, and avoid troubling th 
Old Man to buy new ones 

TA FE. STANLEY 
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Turret-Lathe Tools. 


[he turret-lathe tools shown 1n 


the accompanying sketches may be of in- 


three 


terest to your readers. 

ig. 1 is a threading attachment for 
straight or taper work to fit on the cross 
slide in place of the ordinary tool block; 
a suitable base, and the 
the the 
lever otf the cross-slide being brought over 
the the way. 


sketch shows plan and end view. 4 


it is mounted on 


work Is run on reverse motion, 


and against stop in usual 


[he 
is of gray iron, shaped to suit the casting 


kk, which has an extension on which the 


chaser C is held by clamp D. Fis screwed 


into JD) and is jointed to F; the set-screw 


AMERICAN MACHINIST 


the shell J, but it sticks to it for both 
rough and fine threads 

The slots in A are for studs in the base 
plate. The slide is pushed back by hand. 
The position indicated by dotted lines is 
the setting for taper work. 

lig. 218 a recessing tool which can be 
used either in a hand or automatic turret 
I have seen plenty of these tools shown 
operated by hand, but not otherwise, so it 
may of others like myself 
The stem K steel, 
according to the depth of cut, the tail-end 


turret A 


catch the eve 


is cast turned eccentric 


fitting the helical slot is cut 


or milled (left hand for a forward drive) 


at an angle of 45 degrees. The slot is not 











locks the two together firmly. The pro- carried right through, thus serving as 
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FIG. 3 

TURRET LATHE TOOLS 
jection on /: is to allow for setting for a stop for the roll L. K is then bored for 
taper threading. / is a mild-steel forg- the spring and end stop pin. The col 
ing milled out to take /, and the section lar MW, partly shown in section, is bored 


two dove 


Hf Hf are 
top and side of Ff 


of nut G as shown 
fitted at the 


ihe body of nut G is a sliding fit in / 


tail plates, 
, and 


is backed by a stiff spring to take up or 
compensate for the alteration of plane in 
taper threading. ‘the smali pin / 1s. the 
stop for G, which slides in the © slot 
(shown in dotted lines) on the under side 
of | The threaded shell is gray iron, 
fitting over the cap and held by four head 
less screws 

! was doubtful when making it as to 


whether the nut G would ride properly on 


eccentric and titted nicely to A, the bore 
being deep enough for the forward mo 
tion of the this 
the tool to do all its 
collar M is 
through about 70 degrees 

part of MV 
reamed for the tool NV, held in position by 


turret about 34-inch In 


which allows 


Case 


cutting, while the revolved 


[he extended is drilled and 
screw Q and adjusted as it wears by screw 
F*, lhe the the 
work 1s allowed from the face of the 
collar 1, 


stem A 


distance from end of 
for 
work as 


roll 1 in 


coming against the 


forward, the 


is brought 
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the slot causing the collar to revolve. The 
holds M the work as the 
turret is withdrawn, until the tool 1s again 
clear of the work for roll L 
fits the tapped hole in the body; the 
of the collar M is tempered, also the roll, 
the slot 


spring against 
The screw 
face 
and part of the stem A, where 
is cut 

Fig. 3 is an expanding plug for holding 
the outside 
collet 


for turning on 


held in a 


collar, ete, 
can be 
The body is of mild steel 
and drilled for the 


pered pins, which are rounded at each end 


after boring. It 
or spring chuck. 
four tem 


holes are 


The extending collar is bored to fit over 
the front of the body and turned outside 
for the work to be held; the ring 1s then 
split, hardened and spring tempered and 
a little 
grip the body 


while hardening so as to 


that the 


closed 
tightly, so when 
hardened, expanding plug is screwed back 
free the work 
W. REYNOLDS 


the ring will follow and 





A Mechanical Brooch. 


\t page 1413, Vol. 27, is a description 
of a small electric motor used as a scarf 
pin. This reminds me of a small steam 


the late 


Scotland 


or rather air engine, built by 


\lexander Barr, of Glasgow, 


It was my privilege to have the run of 


his experimental shop, his business being 


that of inventor. One day, while looking 


through some drawers, | 


came upon a 


case such as is used for jewelry; on open 


ing it | saw a beautifully executed model 
engin \ll the parts which would b 
made of iron or steel in a large engine 
were of silver, the brass parts of gold, 


those usually painted in large engines were 


exquisitely enameled. The engine was en 
cased m an oval glass-covered brooch 
about 1 inches long by 114 inches wide 


The main steam (?) pipe led to the back 


of the brooch at which point it connected 
with a small rubber tube \t the other 
end of this tube was a pair of bellows of 


fastened 
and fall 
in breathing worked the bel 
the The 


cranks, of which there were two, were set 


special form lhe bellows were 


inside the wearer's dress, the rise 
of the chest 
engine in motion 


lows and set 


that there was no dead 


at 120 degrees, SO 


center He seemed grieved because his 
sister, a timid little spinster, would not 
wear it Dixy 


Sandiver is a by-product in the manu 
facture of glass. In reality it is the skim 


mings. It is an old flux for use in removy 


silver or other non 


desired to 


iron from brass, 


ng 


ferrous metals If it 1s make 


this flux, a mixture of two parts of sea 
sand and one part of soda-ash may be 
used. In fact, such a flux has been sold 
under the name of “iron-fiend” for this 
very purpose. Whether it is more effca 
cious than any other flux for removing 
iron we cannot say, but the use of “sandi 
ver” for this purpose is of long duration 


Brass World 
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A company is being formed at Olean, N. Y., 
to manufacture a cooking device invented by 
S. R. Brooks, of Allegany, N. Y., who will be 


one of the incorporators. 

The York (Pa.) Metal & Alloy Company 
(capital, $20,000) has been granted a char- 
ter. Joseph and Walter Black, York, Pa., 
and others, incorporators. 

The Foote Axle Burr Company, Marshall, 
Mich., has been incorporated, with a capital 


of $100,000, to manufacture an axle burr in 


vented by Dr. F. M. Foote 


The Horseshoe Mill, Deadwood, 8S. D., said 
to be the largest wet crushing cyanide mill 
in the world, has been destroyed by fire; loss, 


$300,000. It will be rebuilt. 
The Lorraine Manufacturing Company, Paw 
tucket, R. I., will make extensive additions to 


its cotton mill, necessitating the employment 


of 400 hands more than at present. 

The People’s Match Company, of Schenec 
tady, N. Y has been incorporated with a 
capital of $100,000 IP. A. Douglas, of 


Schenectady, is one of the directors 


The Pennsylvania Railroad is making an 
addition to its shops at Mt. Carbon, Pa., 
which will include a carpenter, blacksmith 


and machine shop and an electric plant. 


‘Lne Reed & Prince Manufacturing Company, 
Worcester, considering the 
of two additional buildings, one to be 
wire drawing and 


Mass., is erection 
used for 


the other for wire cleaning 


A tin plate manufacturing 
located in Morrisburg, Ont J; 
son and G. H. Meldrum, both of 
New York, are interested in 


plant will be 
Wesley Alli 
74 Broadway, 


the new company 


The 
pany, 


Hart & 
Hartford, Conn., 
had plans made for a 
include an engine-room, gas plant 


Hegeman Manufacturing Com 


electrical supplies, has 


which will 


and 


new plant, 
boiler 


house. 


Fire destroyed the storerooms, packing 
rooms, part of the machine shop and engine 
and boiler-room of the plant of the Swift 
Lubricator Company, Elmira, N. \ loss, 


$15,000, 
The L. M. 
Stockholm, Sweden, is soon to 
in Buffalo, N. Y. Hall & 
instrumental in 


Ericsson Telephone Company, of 
build a plant 
Parke, of Buffalo, 
were bringing the company 
to tha city 

Handle 
big 


Railroad will 


pumping 


The Pan 
construct a 


Company 
station to supply 
and 
erection of a 


Columbus, ©., has 


the 


water for its shops at 
under 
water-purifying plant 

The Asphalt Company, New York, 
is making extensive improvements to its plant 


consideration 


also 


Barber 


at Des Moines, Iowa Machinery for making 
lock blocks for paving and hollow building 
blocks will be installed 

The Eddy Sash & Door Company, Minne 
apolis, Minn., a new concern, has let con 
tract for a factory building, to cost about 
S30,000 There will also be a separate en 
gine-house and dry kiln 

W. T. Simonds, Worcester, Mass., will erect 
a woolen mill for Channing Smith at Cherry 
Valley, Mass This will include a power 
plant, and the basement of the main building 
will have a machine shop. 

The A. George Schulz Company, Milwau 
kee, Wis., paper boxes, will erect a $125,000 
factory building A new power plant will be 
built in connection, which will have two 125 
horse power boilers and engines 

George D. Claflin, Jr... 59 Cortlandt street, 


New York, 


2,500-barrel 


the 
plant to be 
the Ajax 
concern 


has charge of equipment of a 
ered ted at 


Portland 


cement 
Pattenburg, N. J 
Cement 


for 
Company, a new 
William A 
Providence, R. L.. 
Falls, R. L., 


Ilarris Steam E Com 


has acquired property 


The 
pany, 
in Central 


ngine 


and will eventually re 
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move its machine shop to that place The 
main office will remain in Providence 

The Hauser & Sons Malting Company, St. 
Paul, Minn., will spend $125,000 in improv 


ing its plant, putting in a new steel elevator, 
with a capacity of 200,000 bushels of grain, 
and a complete outfit of new machinery. 
has devoted a site 


The city of Cordele, Ga., 


to the Central Oil & Fertilizer Company, a 
new concern, for the erection of a cotton oil 
mill, a refinery and fertilizer factory. R. L 
Wilson, former mayor of Cordele, is president 

L. A. Campbell, general manager of the 
West Kootenay Light & Power Company, 


Rossland, B. C., has made arrangements for a 
plant at tsonnington Falls that 
generate 24,000 horse-power and cost $1,000, 
OO. 


Upper will 


The Niagara River Manufacturing Com 
pany, Niagara Falls, N. Y., to make paper 
wood pulp and by-products, has been incor 
porated with a capital of $32,500. Max Am 


berg, Chas. B. Hyde and others, of Niagara 
Falls, incorporators 

The Federal Cartridge Company has been 
incorporated with a capital of S2,.000,000, A 
manufacturing plant will be erected at Nor 
wlak, Conn Among the incorporators are 
Henry S. Thompson, New York: E. J. Kings 
bury, Jr., president of the Bridgeport (Conn. ) 


Brass Company 
The Manning, 
was incorporated at 
capital of 
manutacture 
The 


Maxwell & Moore 
Trenton, N. J 


S500 000 


Company 
with an 
The 
kinds of 
John kL. 


authorized com 


pany is to and sell all 


machinery incorporators are 





Grigg of Paterson; Colby M. Chester, J1 
of Greenwich, Conn., and Donald Holmes, of 
Paterson The principal office of the com 


Paterson 


pany ts at 


New Catalogues. 


Theo. Alteneder & Sons, Philadelphia, Da 
1905 catalogue and price list of drawing in 
struments Illustrated OxXS, pp. LOT, paper 

Criss-Cross Tube Cleaner Company, Clin 
ton, Mass Booklet describing the Criss 
Cross boiler tube cleanet Illustrated Ox, 
pp 5. papel 

J. Wyke & Co., East Boston, Mass 105 
price and descriptive lists of improved and 
patented machinists’ tools Illustrated. 6x, 
pp 14), paper 

The Washburn Shops, Worcester Polytech 
nic Institute, Worcester, Mass. Catalogue “I 
of adjustable drawing stands Illustrated 
6x9, pp. 11, paper 

\W Il. Pearce & Co “OO Dearborn street 


Chicago, Ill. Catalogue describing “Crescent 


heating devices and systems of heating Il 


lustrated 6x, pp. 32, paper 


The 
ron, ©) 


Tire & Rubber ¢ 


Catalogue of 


Goodyeal ompany, Ak 
made 


apply 


metallic packing 


by this company, with instructions for 


Illustrated 


ing 81ox6, pp. 12, paper 

Expansion Bolt Company, 9-15 
Murray New York Catalogue No. 44, 
describing Diamond expansion _ bolt 


Illustrated 


Diamond 
street, 
and 
6x, pp. 14 


shield paper 


Capital Gas Engine ¢ Indianapolis 
Ind. ¢'atalogue No. 21 


and 


ompany 


describing stationary 


portable internal combustion gas and 


gasoline engines Illustrated 6x, pp. 382 
papel 

livatt Roller Bearing Company Harrison 
N. J Bulletin No. 123, which is composed 
of a number of testimonial letters trom users 
of Hvatt roller bearings G61LxSl., pp. 16, 
paper 

The Automatic Machine Company Bridae 
port, Conn 1905 catalogue, describing the 
“Automatic gasoline engine. Half-tone illus 
trations and testimonials rom users ox 
pp. S11, papet 


Electric Controller & 
Cleveland, O 


Supply Company, 


Catalogue of lifting magnets 


This is printed on fine coated paper and con 


tains excellent half-tone illustrations and line 


6x9, pp. 25 
Machine Tool ¢ 
1905 


drawings pape 


Cincinnati ompany Cin 


cinnati, O catalogue of upright drilling 


and tapping machines This is printed on 

good coated paper and contains very fine 

half-tone engravings 6x, pp. 40, paper 
Williams, White & Co., Moline, Ill Gen 


eral Machinery Catalogue No. 7, describing 


forging, punching, shearing and hydraulic 





machinery, locomotive coaling chutes, “bull 
dozers Illustrated 7x, pp. 171, paper 

Naylor Bros., Peekskill, N. \¥ Catalogue 
No. 4, containing price list of pulleys, hang 
ers, shafting mule pulley stands pillow 
blocks, couplings, et: his is illustrated, and 
dimensions of bearings, et are given. 5x8, 
pp. 57, paper 

The James I Favior Manufacturing Com 
pany. Bloomfield, N. J Pamphlet describing 
the La Francis patent combination = drill 
block and e and the Taylor quick-adjust 
ing, self-locking screw imps Illustrated 

2X6, pp. 6, papel 

Atlas Engine Works Indianapolis Ind 
Catalogue No. 124 several different styles of 
Atlas medium-speed engines, embracing cen 
ter crank and side crank patterns in. four 
valve automatic single-valve automatic and 
throttling Illustrated ox, pp. SO, paper 

Westinghouse Electric « Manufacturing 
Company, Vittsburg, Pa ( r No. 1302, 
illustrating and describing direct rent mul 
tiple are lamp for 110 and’: 220 volts 7X10, 
pp. 41, paper Circular No 1104 illustrat 
ing and describing portable instruments par 
ticularly designed for field service, in testing 
instruments at points of inst ition and for 


making comparisons wit! t standards 
7X10, pp. 23, paper 

Laidlaw-Dunn-Gordon pans 114 OI 
erty street, New York. Catalogue L510 Air 
and Gas Compressors des ing a complete 
line of steam, electric gas and power-driven 
compressors of all types, including single and 
duplex, simple and npound, single and 
multi-stage, etc This ntain number of 
valuable tables and other data and also gives 
the results of the atest investigations upon 
1ir-valve gears l strated Ox, pp. lio 
paper 

rhe ¢ W. Hunt Compar New York 
sending out ecatunlowue No hod entitled 
Mahila Rope It is ed ow interesting 
matter from 1 ‘ I printing 
and illustrations are excellent One page j 
devoted to line cuts of the most eful knots 
hitches and bends in commo st (on the 
opposite page Is give ia rt ! tf how at 
eve-splice is) made \ knowledue f how t 
make and Ise i wow Line sheet bend 
timber hiteh ickwa hitel rollin 
hiteh and i plice ought to be part 
the stock in 1 1 ‘ in hand 
ing heavy w | i 2 table " 
given ot sizes . ve ind pulleys 
strengths nad King ids 
ropes | ts l i ‘ s 
the pen of ©. W. HI ‘ know 
iuthority on pes 


tdrertiscments te serted / le 1} 
head at 2 nt or Copy 
shou he ent? / f if thea Nat 
vurdau 4 {} Io's 
twsirers ! } 

a 

Caliper cat. free Ik. (s. Smit Columbia, Pa 

Punches & dies Wi VIEW \W tham.™Mass 

Will buy or pay walty good patented 
nacl eo om wo 4.4 MEA‘ 
machir t « Box 282, A lacnu 

Light and fine mach’y to orade models and 

work specia t\ l o.¢ ~t Ne irk a 
3 
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Established firm wants additional metal ar- 
ticles, tools or machines to manufacture ; will 
buy desirable business, patent or idea. Ad 
dress Box 139, AMERICAN MACHINIST. 

Wanted—-To correspond with parties hav- 
ing new mechanical specialties, with the ob- 
ject of handling same in a _ Philadelphia 
agency. Address Box 242, AMER. MACH. 

Close prices and close work on automatic 
and other machinery; write for estimate; 
will consider purchase machine or tool likely 
to prove a seller. Box 169, AMER. MACH. 

Clock work and intricate mechanical instru- 
ments, meter counters, water, gas or electric; 
recording devices; special movements to or- 
der. D. S. Plumb, 57 EK. Park st., Newark, N. J. 


Wanted—One 2 in. turret and two 3% in. 
turret Cleveland automatic screw machines. 


If second-hand, must be in good condition and 
not over 5 years old. The Hess-Bright Manu- 
facturing Co., 245-7 N. Broad st., Phila., Pa. 

Presswork, diemaking, steel stamping; 
manufacturing machinist ; experimental 
work; send sample for estimate; contract 
work solicited. Anglo-American Corporation, 
124 Baxter st., New York. Telephone 1162 
Franklin. 

INVENTORS AND MACHINISTS. 

That idea you have we will perfect so you 
can make money with it. Do not hire a 
draftsman until you have our estimate. We 
will save money for you. Send for handsome 


telephone list hanger. C. H. M’Giehan & Co., 
New York. 


108-110 West 34th st.. 
For Sale. 


Leather Belting for Sale—Run but a short 
time; 2, 244, 3, 3%, 4, 5 and 6 in. wide; all 
double. Goods shipped subject to approval. 
Louis Kraft, Box 175, Rochester, N. Y. 

For Sale—-Stock in foundry and machine 
shop, to a practical machinist or foundry- 
man; best iron city in the South; fine chance 
for man with moderate means and good abil- 
ity. Address “L.,” care AMER. MACHINIST. 

For Sale—One lot of up-to-date planer pat- 
terns, 26, 32, 36, 40, 42, 60, 72, 84 and 96 in., 
together with drawings, jigs and special fix 
tures for manufacturing same; also one valu- 
able planer patent; will take in part payment 
good new or second-hand machine tools. Box 
207, AMERICAN MACHINIST. 


Business Opportunities. 


Factory cost systems introduced and faulty 
ones mended. Comprehensive monthly re- 
yorts formulated for boards of directors. 
oi an propositions looked into for invest- 
ors, and fraudulent schemes exposed. Disin 
terested advice in all matters of company in 
corporation, organization, financing and oper- 


ation. Special terms to small concerns and 
those just starting. Geo. F. Card, M. E., 
E. E., Three Rivers, Mich. 

Old, well-established foundry desires as- 


sociate with $75,000 to take its issue of first 
mortgage bonds. Salary $10,000. No other 
debts. Deal might be made on smaller basis 
with right man. Company's real estate alone 
worth $65,000. Cashier of large New Eng- 
land bank owns majority of company’s pre- 
ferred stock—a sufficient guarantee of excel- 
lence of these bonds. Large increase of busi- 
ness explains this opportunity. Address Box 
230, AMERICAN MACHINIST. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week’s issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de 
stroyed without notice. Original letters of 


recommendation or other papers of value 
should not be enclosed to unknown corres- 
pondents. Only bona fide situation want or 


help want advertisements inserted under this 
heading. Agency advertisements must be 
placed under Miscellaneous Wants. 


Situations Wanted. 


Classification indicates present address of 
advertiser, nothing else. 


CANADA. 


Mechanical draftsman, 9 years’ experience 


shop and office, engines, boilers, wood-work- 
ing machinery. Box 233, Amer. Macn. 
CONNECTICUT. 
e 
Foreman patternmaker open for engage 


ment; 40 years old; experienced on large or 


AMERICAN MACHINIST 


work; Al 
Box 247, 
MASSACHUSETTS. 

Cost Clerk.—Young man, several years’ ex- 
perience on cost-keeping methods, also prac- 
tical machine-shop experience, would like to 
make change. Box 250, AMER. MACHINIST. 


references; will go 
AMERICAN MACHINIST. 


small 
where. 


any- 


MICHIGAN. 

Draftsman, used to power-station arrange 
ments, architectural, electrical, steam piping, 
desires engagement. E. D., 180 Shipherd ave., 
Detroit, Mich. 

NEW JERSEY. 

Position as inventor and designer or fine 
instruments or automatic machinery; like po 
sition held with well-known firms; best refer- 
ences. Address Box 234, AMER. MACHINIST. 

Wanted—Position as manager or general 
superintendent of manufacturing plant; me- 
chanical and executive ability, supported by 
15 years’ experience. Address ‘S.,”’ care A. M. 


NEW YORK. 
Mechanical draftsman wishes position. Ad- 
dress Box 236, AMERICAN MACHINIST. 
Commercial engineer (34), successful rec- 


ord, open for engagement. Box 204, Am. M. 


Mechanical draftsman, 10 years’ shop and 
office practice, desires position. Box 244, 
AMERICAN MACHINIST. 

Designing draftsman, who has been hold 


ing down $2,000 job for past 6 years, wishes 
to change. Box 214, AMERICAN MACHINIST. 
Mechanical superintendent desires position ; 
practical, technical, up to date: any line; city 
or country. tox 243, AMERICAN MACHINIST. 
Machinist, toolmaker, with good experience 
on experimental work, automatic machinery 
and electrical apparatus; first-class refer 
ences. Box 245, AMERICAN MACHINIST. 
Experienced designer seeks a position as 
salesman in pumps (centrifugal or otherwise), 


compressors, steam and gas engines; speaks 
several languages. Box 254, AMER. MACH. 


Position of trust desired by toolmaker of 
varied experience on accurate work; optical 
work a specialty; capable of designing tools 
and fixtures. Box 253, AMER. MACHINIST. 

Designer, mechanical engineer, age 29 
(graduate); extensive experience, 2 years’ 
shop, 8 years’ office, as draftsman, inspector, 
designing engineer, on medium and smal! ma- 
chinery, jigs, fixture work; first-class, inven 
tive man; hustler. Box 232, AMER. MACH. 

Salesman traveling New York and New 
Jersey calling om machine trade; age 34: 
12 years’ shop experience as machinist and 
foreman; thorough knowledge of machinery, 
especially turret and special machinery; will 
be open for position about August 1. Box 
238, AMERICAN MACHINIST. 


OHIO. 


Wanted—By man of experience, position as 


superintendent (or assistant) of factory 
manufacturing small or medium-sized ma- 
chinery. Box 237, AMERICAN MACHINIST. 


PENNSYLVANIA. 


Superintendent or foreman in machine 
shop, age 34, desires position; best of experi- 
ence. Address Box 249, AMER. MACHINIST. 

Technical graduate (M. E.), experienced 
in designing and constructing general experi 
mental machinery, and executive ability; 
references. Box 180, AMERICAN MACHINIST. 

RHODE ISLAND. 


superintendent or 





Wanted—Position as 
mechanical engineer; 22 years’ experience; 8 
years in shop, 8 years as designer, draftsman 
and chief draftsman; 6 years as superinten- 
dent; at present holding position as mechani- 
eal engineer and superintendent; experience 
covers design and manufacture of electric gen- 
erators, switches, etc.; steam engines; slide, 
Corliss and poppet valve motions; crude oil 
and kerosene engines, adding and computing 
machines and general machine work. Ad- 
dress H. W. J., care AMERICAN MACHINIST. 






VERMONT. 


Mechanical draftsman wants engagement; 
12 years’ practical experience on hydraulic 
machinery. H., care AMERICAN MACHINIST. 


WEST OF MISSISSIPPI. 

An expert mechanical engineer wishes to 
represent two or three high-class manufactur- 
ing concerns in New York city; pneumatic 
tools preferred; best of references. Box 241, 
AMERICAN MACHINIST 


Help Wanted. 


Classification indicates present 
advertiser, nothing else. 


address of 
ILLINOIS. 
Patternmakers.—A large 
company has vacancies for 


manufacturing 
several pattern- 


on machinery. 


June 15, 1905. 


makers; must be familiar with engine work 


and general heavy machinery patterns. Ad- 
dress, with full particulars, Box 34, AM. M. 


Large manufacturing establishment in the 
Middle West wishes to engage, for permanent 
positions, the following: One planer hand for 
large work, two vertical-boring-mill men and 


two all-around machinists; applications are 
invited only from first-class men who are 
capable of earning the highest wages paid 


anywhere for this class of work and who wish 
to make permanent engagements; open shop; 
convenient location; medium-weight work; 
applications must state fully age, experience, 
present place of employment, places employed 
in during the past 5 years, what class of 
work accustomed to and about what rate of 
wages is expected, in order to receive con 


sideration. Box 206, AMERICAN MACHINIST. 
INDIANA. 

Wanted—Machinist; a first-class man as 

fitter on screw machines. Box 392, AM. M... 


MARYLAND. 


Wanted—A young, hustling working fore- 
man; must be up to date in modern manu 
facturing and an Al mechanic; reference re- 
quired as to moral standing; I will dispose 
of an interest in the business to right man, 
after he has proven his efficiency; state age, 
experience and terms. F. X. Hooper Manu- 
facturer of Multi-Color Wood-Printing Ma 
chines, Glenarm, Md. 


MASSACHUSETTS. 


Wanted—Operator for Cleveland automatic 


screw machine; state experience and wages 
expected. Box 227, AMERICAN MACHINIST. 
MICHIGAN. 
Wanted—Immediately, first-class die-mak- 


ers on sheet metal dies. Michigan Machinery 
Mfg. Co., Ypsilanti, Mich. 
Wanted—First-class shop foreman in an 
established gasoline engine works employing 
50 men; must have mechanical and executive 
ability ; sober and industrious; first-class situ- 
ation to the right man; give references, state 
age, wages and experience. Box 240, AM. M. 


NEW JERSEY. 

Lathe, planer and boring mill operators 
wanted for night shift; those accustomed to 
machine tool work preferred; steady work 


and good pay to good men. Address the Pond 
Machine Tool Co., Plainfield, N. J. 

Draftsman, as foreman; one familiar with 
printing machinery preferred; only men of 
ability and experience need apply; situation 
permanent if satisfactroy; state age, experi- 
ence, salary required and give references. Ad 
dress Box 226, AMERICAN MACHINIST. 

Foremen Wanted—Two men who are thor- 
ough mechanics, and who have had, for at 
least one year, charge of 20 men or more in 
some machine shop as foremen, to take charge 
of gang of repair work in large cement mill 
in the East; give full particulars as to experi 
ence and state with whom employed; wages 
$5 per day. Address “Cement,” care Am. M. 

First-class boring-mill, lathe and planer 
hands should file application with us, as the 
constant and rapid growth of our business is 
always calling for additions to our force; 
our plant is modern in every respect and is 
located in a suburb of New York, where there 
is plenty of room, air and sunlight. Remem 
ber, we pay first-class wages and want only 
competent men. Henry R. Worthington Hy- 
draulic Works, Harrison, N. J. 


NEW YORK. 


Wanted—Experienced detailer and _ tracer 


Address Box 239, Am. M. 

Wanted—At once, several Al draftsmen. 
Apply to Engineer in Charge Drafting Depart 
ment, General Electric Company, Schenectady, 
Me Be 

Wanted—A first-class draftsman with some 
experience in heavy general and special ma 
chinery; a man with shop experience pre 
ferred. Box 246, AMERICAN MACHINIST. 

Wanted—Lathe hands and assemblers on 
marine and stationary gas engines; also two 
milling machine hands; give age and state 
whether married or single. Box 248, Am. M. 

Salesmen—Strongest and brightest gas 
mantle in the world; on cards of five each: 
sells to all storekeepers; big commission; ex 
clusive territory. Herculean Gas Mantle Co., 
Utica, N. ¥ 

Wanted—General 
factory: hand, 
quire experienced 


superintendent for large 
steam and power pumps: re 
man capable of increasing 


and cheapening output; good executive and 
manager of men: give full particulars. Box 
213, AMERICAN MACHINIST. 

Toolmakers on punches and dies, screw 
machine tools, jigs and fixtures; only first 


class men wanted: all applications considered 
confidential; state experience, and specify 











June 15, 1905. 


which line of work you are best fitted for; we 
also need several additional draftsmen. Ad 
dress Box 251, AMERICAN MACHINIST. 


Engineer wanted in the drafting and esti- 
mating department of a works making gen- 
eral machinery and structural iron work; 
must be capable of taking responsible charge 
of contracts from their inception to the com- 
pletion of the work; state experience and 
references. Address Box 221, AMER. MACH. 

OHIO. 

Wanted—Draftsman; designer on presses 
and automatic feeds preferred. Box 222, 
AMERICAN MACHINIST. 

Wanted—-Designers and detailers on heavy 


AMERICAN MACHINIST 


A first-class mechanic to superintend a 
factory employing about 50 hands; must un- 
derstand die and tool making and have an ex 
perience in the manufacture of hardware spe- 
cialties ; experience, sobriety and honesty re- 
quired. Box 235, AMERICAN MACHINIST. 

First-class brass finisher, as assistant fore- 
man in brass-finishing department of large 
electrical manufacturing concern; must be 
capable of handling men to best advantage; 
man experienced in electrical work preferred 
Address, giving full details of experience and 
salary expected, Box 205, AMER. MACHINIST. 


PENNSYLVANIA. 


mechanical draftsman wanted 


690 


mill and 
floor and bench 
pattern makers 
Department, 
Ss 


Wanted—Lathe, boring 
milling machine 
fitters, also a few 
Address or call, 
Westinghouse Electric 
East Pittsburg, Pa. 

Wanted—A first-class foreman for machine 
shop making machine tools; must be able to 
get out first-class work at low cost and handle 
men; one with foundry experience also pre 
ferred; position may lead to that of superin 
tendent; state age and experience. Box 193, 
AMERICAN MACHINIST 


planer, 
operators, 
good wood 
Employment 
& Manufacturing 


VERMONT 
first-class machinists at 
Whitcomb 


Wanted— Three 


machine tool work; state age and experience. Experienced ; oe : once; all-round men_ preferred 
The Niles Tool Works Co., Hamilton, O. at once at steel works in Eastern Fennsy!-| Bros, Barre, Vt 
‘ : vania. “‘Mechanical,”” care AMER. MACH. 
Wanted—Draftsman on machine tool work ; 2 ; . WEST OF MISSISSIPPI 
lathe experience essential; must be neat and Wanted—One first-class Corliss engine . é : = 
expeditious ; shop experience a qualification. | erector and one or two sheet iron workers on) | Wanted—An experienced general foreman 
Apply to Box 228, AMERICAN MACHINIST. medium-weight work. Scottdale Foundry & in Corliss engine work, for machine shop em 
Machine Co., Scottdale, Pa. ploying about 150 men; state age, experience 
Wanted—First-class brass foundry fore- ¥ d ' and references. Box 189, AMBR. MACHINIS1 
man, up to date on Tabor machine and metal Draftsmen wanted who are familiar with 
mixing; state age and give full particulars | centrifugal pump design and practice; state WISCONSIN 
as to experience. Address Box 231, Am. M. experience, references and salary expected. Wanted—Experienced draftsman; one with 
Wanted—Mechanical draftsman  experi- | BOX 229, AMERICAN MacHINIsT. automobile or gas engine experience pre 
enced on automatic machinery; must also be Draftsman wanted; one experienced in hy-| ferred; steady position and good wages to 
a good designer of jigs and tools; give refer- | draulicand steam hammers; state age, experi the right man: in replying give all particu 
ences, wages wanted and length of experi- | ence and some idea as to salary expected. Ad lars. Address Thomas B. Jeffery & Co, Ken 
ence. Address Box 252, AMER. MACHINIST. dress Room 9, 524 Walnut st., Philadelphia. | osha, Wis. 
7 . 
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Schieren & Co., Chas. A..... 121] Stoever Foundry & Mfg. Co. .109} Wormer Machimewy Co., C. C.118 
Schumacher & Boye......... 9| Straley & Hasbrouck........ 112| Wallace Supply Co.......... 119} Wyman & Gorden. 4th Cover 
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Se a eer ee ee ae) @tertevant Ca., B. Fr. cccess 13} Warner Instrument Co....... 121/ Yale & Towne -. « a 106 
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Classified Index of Articles Advertised. 
Abrasive Materials Bending Tools, Hand Boring and Drilling Ma- Cement, Cast Steel 
Abrasive Material Co., Phila., Pa.| Wallace Supply Co., Chicago, 11.) ¢Mimes, Horizontal—Cont’d Clark Cast Steel Cement Co., 
Carborundum Co., Niagara Falls, Niles-Bement-Pond Co., New York. Shelton, Conn. 
N. Y. Blocks, Chain Pawling & Harnischfeger, Mil- 
National Corundum Wheel Co.,| See Hoists, Hand. waukee, Wis. Centering Machines 
Buffalo, N. Y. BI Prentiss Tool & Supply Co., New tendey Mach. Co. Torrington, 
Norton Emery Wheel Co., Worces- aici | York. Conn 
ter, Mass. Am. Gas Furnace Co., N. Y. City. | Ridgway oe. & Tool Co., Ridg-| Phoenix Mfg. Co., Hartford, Ct. 
Vitrified Wheel Co., Westfield, Buffalo Forge Co., Buffalo, N. Y. way Vratt & Whitney Co., Hartford, 
Mass. Niles-Bement-Pond (Co, New York. springtield ‘Mch. Tool Co., Spring- Co 
Sturtevant Co., B. F., Hyde Park, field, Whiton’ Machine Co., D. E., New 
Air Lifts Mass. vandyck Churchill Co., New York. London, Conn. 
Ingersoll-Sergeant Drill Co., New piue Print Machines Warner & Swasey Co., Cleveland, 
‘ork Ohio. Centers, Planer 


Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, Ill 
Bartlett, E. E., Boston, Mass. 


Niles-Bement-Pond Co., New York 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Ball Bearings 

See Roller Bearinga. 


Band Saws, Metal 

Greaves, Klusman & Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Barrels, Steel 


Kilbourne & Jacobs Mfg. 
lumbus, O. 


Co., Co 


Bars, Boring 

Beaman & Smith Co., Prov., R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Elmes Ener. 
cago, TIL. 

Niles-Bement-Pond Co., New York. 


Works, Chas. F., Chi 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 


City, N. 
Hough ton & Co . E. F., Phila., Pa. 
Parsons, R., Philadelphia, Ta. 
Shultz Belting Co., St. Louis, Mo. 
Belt Filler 
Schieren & Co., Chas. A., New 


York. 
Shultz Belting Co., St. Louis, Mo. 


Belt Lacing Maehine 


Birdsboro Steel Fdry & Mach. 
Co., Birdsboro, Pa. 


Belting, Leather 
ae & Co., Chas. A., New 


ork. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Bending Machinery, Plate 
— & Jones Co., Wilmington, 
e} 


Niles-Bement-Pond Co., New York. 


Wickes Bros., New York. 

Bending Machines, Hy- 
draulic 

Niles-Bement-Pond Co., New York. 


Watson-Stillman Co., New York. 


Bending Machines, Power 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Niles-Bement-Pond Co., New York. 


Keuffel & Esser Co., New York. 
—s *rint Paper Co., Bos- 
ton. Mass. 


Boilers 


Struthers-Wells Co., Warren, Ia. 
Wickes Bros., New York. 


Bolt and Nut Machinery 


Acme ae, -— Cleveland, O. 

Brown Co. B., Easthampton, 
Conn. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

—— Mach. Co., Waynesboro, 


Nilew. Bement-Pond Co., New York. 
Reliance Mach. & Tool Co., Cleve- 


land, O. 
Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Wiley & Russell Mfg. Co., 

field. Mass. 


Books, Mechanical 


Green 


Baird & Co., Henry Carey, Phila- 
delphia, Pa. 

Henley Pub. Co., Norman W., 
New York. 

Frost, E. J., Jackson, Mich. 

Hill Pub. Co., New York. 

Boosters 

C & C Elec. Co., New York 


Crocker-Wheeler Co.. Ampere, N. J. 

General Elec. Co., New York. 

Sprague Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F.. Rockford, III. 

Barnes Co., W. I’. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Provi., R. I. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, J. 

Boynton & Plummer, Worcester, 
Mass 

Dallett Co., Thos. H., PHila., Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore. Md. 

Draper Mach. Tool Co., Worces- 


ter, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Lucas Mach. Tool Co., Cleve., O. 
McCabe, J. J., New York. 
—, & Merryweather Co., Cleve- 
lan 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Boring and Turning Mills 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Colburn Mch. Tool Co., Franklin, 
l’a. 


Gisholt Mach. Co., Madison, Wis. 
Ifill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
Niles-Bement-Pond Co., New York 
— Co., J. Morton, Wilmington, 
el. 
lrentiss Tool & Supply Co., 
York 


Vandyck Churchill Co., New York. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Brakes, Magnetic Frictien 


Electric Controller & Supply Co.. 
Cleveland, O. 


New 


Cabinets, Tool 

Armstrong Bros. Tool Co., Chi 
eago, Ill. 

Athol Machine Co., Athol, Mass 

Calipers 

Athol Machine Co., Athol, Mass 

Sawyer Tool Mfg. Co., Fitchburg 
Mass. 

Starrett Co., L. S., Athol, Mass. 

Cams 

Boston Gear Works, Boston, Mass 

Carborundam 


See Grinding Wheels. 
Castings, Brass 


Nolte Brass Co., Springfield, 0 
Phosphor Bronze & Smelting Co., 
Philadelphia, Va. 


Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y 


Castings, Iren 

Birdsboro Steel Fdry. & Mach 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An 
sonia, Conn. 

Massey Mach Co., 
N 


y 
U. 


Watertown 


s. Foundry & Sales Co., South 
Norwalk, Conn. 


Castings, Steel 


Baldwin Steel Co., New York. 

Birdsboro Steel Fdry. & Mach 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., 
sonia, Conn 


Ap 


New —— Mfg. Co., New Haven, 


Co 
Pratt "e Whitney Co., Hartford, 


Conn. 
Chains, Driving 
Boston Gear Works, Boston, Mass. 


Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

— Mfg. Co., The, Columbus, 

Link Belt Engr. Co., Phila., Pa. 

a Soe &e., Trumansburg, 

Whitney Mfg. Co., Hartford, Ct. 

Chucking Machines 

American Tool Works Co., Cin- 
cinnati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Draper Mach. Tool Co., Worces- 
ter, Mass. 


Gisholt Mach. Co., 
Le Blond Mach. 


Madison, Wis. 
Tool ce. Be Bie 


Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Quint, A. D., Hartford, Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 

Chucks, Drill 

Almond Mfg. Co., T. R., Brook- 
lyn, } 

Brown & Co., R. H., New Ilaven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 


Hartford, Ct. 
Greenfield, 


The E., Wind- 


Cushman Chuck Co., 

Goodell-Pratt cm 
Mass. 

Horton & Son Co., 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

l’ratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Gisholt Mach. Co., Madison, Wis. 

Hoggscn & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 
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Sketches indicate parts milled on ‘‘Whitney’’ Hand Millers. The shaded 


surfaces show some of the operations. The “WHITNEY” Hand 


Part of ‘‘Brown-Lipe’’ Automobile Steering Gear 


. ‘*Whitney’’ Roller Chain Bushing | and Weight Feed Miller is 


1 
2 

‘© 3. ‘*Whitney’’ Roller Chain Rivet. 
} 







Sketc h No. 


sé 





. Worm Gear, ‘‘Whitney’’ Vertical Automatic Drilling Machine one of the most useful 
Type Box for Small Printing Press. 


oe Operating Cam for *‘Ideal Opening Die."’ | Machine Tools on the 
‘* 8 and 9. ‘fUnderwood Typewriter’’ Parts. American Market 


10 and 12. Many of the milling operations on ‘‘Smith and Wesson 
Revolvers are made on ‘‘Whitney’’ Hand Millers. 








FOREIGN AGENTS » (,. W. Burton, Griffiths « ¢ Great Britai: Schuchardt & Schutte, Germany. Austria, H ssia 
bd and Scandinavia Fenwick, Freres & ¢ Frane Belgium, Italy, Switzerland, Spain, and Portugal 


THE WHITNEY MFG. COMPANY, Hartford, Conn., U.S.A. 
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Chucks, Lathe—Oontinued 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 
Westcott Chuck Co., Oneida, N. Y. 
New 


Whiton Mach. Co., D. E., 
London, Conn. 

Chucks, Planer 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Chucks, Split 

Faneuil Watch Tool Co., 
Mass. 

Circuit Breakers 

Electric Controller & Supply Co., 


Cleveland, O. 
General Electric New York. 


Boston, 


Co.. 


Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Clamps 

Taylor Mfg. Co., Jas. L., Bloom- 
field, N. J. 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., VPhila., Pa. 

Eastern Mchy. Co., New Haven, 
Conn. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Johnson Mach. Co., Carlyle, Hart- 


ford, Conn. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons, T. B., Chambers- 
burg, Pa. 

‘Clatches, Magnetie and 
Electrical 


‘Cutler-Hammer Clutch Co., Mil- 


waukee, Wis. 
Hiectric Controller & Supply Co., 
Cleveland, 0. 


Coils 
Standard Welding Co., Cleve., O. 


Compound, Pipe Joint 
Dixon Crucible Co., Jos., 
Cry, BF. d. 


Compressors, Air 
Blaisdell Mchy. Co., 
P. 


my & 
Mfg. Co., St. Louis, 


Jersey 


Bradford. 


Christensen, Milwaukee, 
V 


8. 
Curtis & Co. 
Mo 
General Pneumatic Tool Co., Mon- 
tour Falls, N. 
Herron & Bury Mfg. Co., Brie, Pa. 


Ingersoll-Sergeant Drill Co., 
New York. 

International Steam Pump Co., 
New York. ; 

Rand Drill Co., New York. 

Cones, Friction 

Evans Friction Cone Co., Boston, 


Mass. 
Cennecting Rods and Straps 
Erie Forge Co., Erie, Pa. 


Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, 
3 ® 

Contract Work 

Blanchard Mach. Co., Boston, 
Mass. 

Controllers and Starters, 
Electrie Motor 

Cutler-Hammer Clutch Co., Mil- 


waukee, Wis. 


Blectric Controller & Supply Co., 
Cleveland, O. ‘ 

General Electric Co., New York. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Coping Machines 

Long & Allstatter Co., Hamilton, 
Ohlo. 

Niles-Bement-Pond Co., New York. 


Correspondence Schools 


See Schools, Correspondence. 
Counterbores 

Slocomb Co., J. T., Provi., R. I. 
Countershafts 

Almond Mtg. Co., T. R., Brook- 

lyn, } A 

Builders’ Iron Fdry, Prov., RI. 
Coantershafts, Frietion 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 





Counters, Machinery 
Durbrow & Hearne Mfg. Co., New 
York. 
Counting 
Wheels 
Franklin Mfg. Co., 


Couplings, Shaft 


and Printing 


Syracuse, N. Y. 


——, Mtg. Co., T. R., Brook- 

yn, 

Caldwell ‘- Son Co., H. W., Chi- 
cago, 5 

Cresson Co., Geo. V., Phila., Pa. 

Davis Mach. Co., W. P., Roches- 


ter, N 
Electric ‘anaes & Supply Co., 
Cleveland. O. 


Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons, T. B., Chambers- 
burg, Pa. 

Cranes 

Srown Hoisting Mach. Co., New 
York. 

Case Mfg. Co., Columbus, O. 

Chambersburg Engineering Co., 


Chambersburg, Pa. 
Cleveland Crane & Car Co., Wick- 


liffe, ; 

Coburn Trolley Track Co., Hol- 
yoke, Mass. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Lane Mfg. Co., Montpelier, 7. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern ~~ —_—_: Works, De- 
troit, Mich 

Obermayer Co., S., Cincinnati, O. 

Pawling & Harnischfeger, Milwau- 


kee, 8. 
Sellers & Co., Wm., Phila., Pa. 
Vandyck Churchill Co., New York. 
Crank Pin Turning 
Maehines 


Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Erie Forge Co., Erie, Pa. 

Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 


Crucibles 
Dixon Crucible Co., 
City, H. d. 


Cupolas, and Ladles, Feun- 
dry 


Jos., Jersey 


Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., x W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 


Cut Meters 


Warner Instrument 
Wis. 


Cutters, Milling 

Adams Co., Dubuque, Lowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 


land, O. 

Iugersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gau & 
a Works, Gloucester ity, 


mM. 
Standard Tool Co., Cleveland, O. 
Union Twist Drill Co., Athol, 


Mass. 
Whitney Mfg. Co., Hartfrod, Ct. 


Cutting-ef Machines 

Bignall & Keeler Mfg. Co., 
wardsville, Ill. 

Brown & pues Mfg. Co.. Provi- 


dence, 
Davis Mach. Co., W. P., Roches- 
South 


Co., Beloit, 


Ed- 


ter, 
Hurlbut-Rogers Mach Co., 
Sudbury, Mass. 


Newton Mch. Tool Wks., Phila- 
delphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 


onn. 
Vandyck Churchill Co., New York. 





Cutting-off Teols 
Armstrong Bros. Tool Co., Chi- 


cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Oo. &. ae 


- Holder Co., Shelton, 
Pratt "* Whitney Co., Hartford, 
Conn. 
Diamond Tools 
Dickinson, Thos. L., New York. 
Osgood, J. L., Brooklyn, N. Y. 
Steel Set Diamond Co., New York. 


Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 

Niagara Mach. & Tool Wks., Buf- 
falo, N. Y. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Modern Tool Co., 

Pratt & Whitney Co 
Conn. 


Drafting Machines 


Universal Drafting Mach. 
Cleveland, O. 


Erie, Pa. 
.. Hartford, 


Co., 


Drawing Boards and Tables 
Keuffel & Esser Co., New York. 
Rich, J. & G., Philadelphia, Pa. 
Drawing Materials 

Alteneder & Sons, Theo., Phila- 


delphia, Pa. 
Keuffel & Esser Co., New York. 


Drill Blocks and Gages 


Taylor Mfg. Co., Jas. L., Bloom- 
field, N. J. 


Drilling Machines, Bench 

Barnes Co., B. F., Rockford, II. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, Worcester, 


Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O. 
Bickford Drill & Tool Co., Cin- 
cinnati. 
Boynton & Plummer, Worcester, 
Phila., Pa. 


ass. 
Dallett Co., Thos. H., 
Niles-Bement-Pond Co., New York. 


Drilling Maehines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, 0. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

——_ 7. Tool Co., 


eld, 
Bicktord 1 Driil & Tool Co., Cincin- 


nati, 
Dallett Co., Thos. H., Phila., Pa. 


a Sadler Mach. Co., Hartford, 


Spring- 


Plather Planer Co., Mark, Nashua, 


Foote, Burt & Co., Cleveland, O. 
Fosdick Mach. Tool Co., ga. 0. 
ork. 


Garvin Mach. Co., New 
Edwin, 


Harrington, Son & Co., 
Philadelphia, Pa. 

McCabe, J. J., New York. 

National Auto. Tool Co., Dayton, 


Newton Machine Tool Works, 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 


York. 
Drilling Machines, Portable 
Coates Ciipper Mfg. Co., Worces- 


ter, ass 
Dallett Co., Thos. H., 


Phila., Pa. 
Hisey-Wolf Mch. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Dreses Mach. Tool Co., Cin., O. 


Fairbanks Co., New York. 
Fosdick Mach. Tool Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 





Drilling Machines, Radial 
Continued 
Prentiss Tool & Supply Co., 


York. 
Vandyck Churchill Co., New York. 


Drilling Machines, Turret 

Niles-Bement-Pond Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Works, Hart- 
ford, Conn 


Drilling Maehines, Upright 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, II. 
Barnes Co., W. F. & John, Rock- 


New 


ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blaisdell & Co., P., Worcester, 
Mass. 

——— & Plummer, Worcester, 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Dallett Co., Thos. H., Phila., Pa. 

Davis Mach. Co., W. P., Roches- 
or, me z- 

Fairbanks Co., New York. 

Fenn-Sadler Mach. Co., Hartford, 
‘onn. 

Fosdick P wae Tool Co., Cincin- 
nati, 

Gould ‘ Eberhardt, Newark, N. J. 

Harrington, Son Co., Edwin, 
i Pa. 

Henry & Wright Mfg. Co., Hart- 


ford, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, III. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 


Chicago, > 

Mechanics Machine Co., Rock- 
ford, Ill. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 


York. 
Sibley Machine Tool Co., South 


Bend, Ind. 
hr 5 as Engine Co., Plain- 


field, 
Ceaes Civarchill Co., New York. 
bet ond Mfg. Co., Hartford, 


wile "& Russell Mfg. Co., Green- 
ey Mass. 


Drills, Center 
Pratt & Whitney Co, 


T., 


Hartford, 
Conn. 
Slocomb Co., J. Providence, 
me a 
Standard Tool Co., Cleveland, O. 
Drills, Pneumatic 


Allen, Jno. F., New York. 

Cleveland Pneu. Tool Co., Cleve- 
land, 

General Pneu. Tool Co., Montour 
Falls, N. 

Ingersoil- Sergeant Drill Co., New 

International Steam Pump Co., 


New York. 
Niles-Bement-Pond Co., New York. 


Rand Drill Co., New York. 
Drills, Hand 
Dallett Co., Thos. H., Phila., Pa. 


Hisey-Wolf Mach. Co., Cincin., oO. 
Niles-Bement-Pond Co., New York. 
Drills, Rail 

Foote, Burt & Co., Cleveland, O. 


. Niles-Bement- Pond co., New York. 


Drills, Ratchet 
Billings & Spencer Co., Hartford, 


Conn. 
Parker Co., Chas., Meriden, Conn. 
Pratt & Whitney Co., Hartford, 


Conn. 
Standard Tool Co., Cleveland, O. 
Drying Apparatus 


Sturtevant Co., B. F., Hyde Park, 
Mass. 
Dynamos 
C &C Electric Co., New York. 
Co., Ampere, 


Crocker-Wheeler 
N. J 
Works, 


Bayonne, 


Eck Dynamo & Motor 
Belleville, N. J. 
Electro Dynamic Co., 
N. J. 
New York. 


General Electric Co., 

Jantz & Leist Elec. Co., Cin., O. 

a. Elec. Co., Milwaukee, 
8. 

ee Elec. Mfg. Co., Madison, 


Ride ne Dynamo & Engine Co., 
Ridgway, Pa. 
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They are Past the Ex- 
perimental Stage and 
Are Recognized as 


Standards In 
Modern Shop 
Practice 


Special] 
Cutters 
Made to 
Order. 





Brown & Sharpe Mig. Co.., 


Providence, R.I., U.S.A. 


It’s Economical to Use 


B. & S. Cutters 


Best 
Quality 


of Workmanship 
and Material, 
Together With an 


Experience of 
‘ore Than 40 Years 


Is Embodied in Their 
Manufacture. A Stock of 


36 Styles, 3,700 Sizes 


Gives Opportunity to Select a 
Cutter for Almost Any Purpose 


Cutters with Teeth of High Speed Steel 


sOne of Our Specialties 


Let Us Know Your Requirements. Leading Hardware Dealers Carry B. & S. Cutters In Stock. 


Ask for Cutter List 
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Dynamos—Continued 
nee & Myers Co., Springfield, 
Oh 


Roth _= & Co., Chicago, Il. 
Sprague Elec. Co., New York. 
Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 
Sturtevant Co., B. F., Hyde Park, 
Trium} Dh Elec. Co., Cincin., O. 
Westins house Electric & Mfg. Co., 
Pittsburg, Pa. 
Eleetrical Supplies 
Clark, Jr., & Co., Jas., Louisville, 
Ky 
Cutier- Hammer Clutch Co., Mil- 
waukee, Wis. 


Electric Controller & Supply Co., 
Cieveland, 


Blectro Dynamic Co., Bayonne, 
N. J. 

General Elec. Co., New York. 

Northern Elec. Mfg. ny Madi- 
son, Wis. 

Roth Bros. & Co., Chicago, III. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 


Triumph Elec. Co., Cincinnati, = 

Westinghouse Electric & Mfg. Co. 
Pittsburg, Pa. 

Electrically Driven Tools 
and Maehinery 


American Tool Wks. Co., Cin., O. 
Cre Jr., & Co., Jas., Louisville, 


nine Controller & Supply Co., 
Cleveland, 0. 


Hisey-Wolf Mach. Co., Cincin., O. 
Elevators 
Albro-Clem Elevator Co., Phila- 


delphia, Pa. 
Curtis & Co. Mfg. Co., St. Louis, 


Mo 
Morse, Williams & Co., Phila., Pa. 
Emery Wheels 
Bee Grinding Wheels. 


Emery Wheel Dressers 

Byeeet Stephan Mfg. Co., 
an 

Biemnen® Saw & Stamping Wks., 
Buffalo, N. 

Heald Machine ce, 
Mass. 

International 
troit, Mich. 

Standard Tool Co., Cleveland, O. 


Enclosures, Toel-room 
Merritt & Co., Philadelphia, Pa. 
Consulting, 


Ur- 


Worcester, 


Specialty Co., De- 


Engineer, and 
Architect 
Thompson, Hugh L., Waterbury, 


Conn, 
Engineers, Electrical 
Crocker-Wheeler Co., Ampere, 
N. J. 


Engines, Automebile 
Franklin Mfg. Co., Syracuse, 


Gasoline Engine Works, 


Mich. 


aN. 
Olds 
Lansing, 
Engines, Gas and Gasoline 
Abenaque Mach. Wks., Westmin- 
ster Station, Vt. 
Backus Water Motor Co., 
ark, N. rs 
Columbus Mach. Co., Columbus, O. 
Foos Gas Eng. Co., Springfield, O. 
Jacobson Mach. & Mfg. Co., War- 
ren, Pa. i 
Mietz, August, New York. 
New Era Gas Engine Co., Dayton, 


New 


Ohio. 
Olds Gasoline Engine Wks., Lan- 
sing, Mich. 


Struthers-Wells Co., Warren, Pa. 
Engines, Oil 
Mietz, August, New York. 


Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

Rand Drill Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co., 

Sturtevant Co., B. F., 
Mass. 


Engraving Machinery 


Warren, Pa. 
Hyde Park, 


Field, Chas. H., Providence, R. I. 
Gorton Mach. Co., Geo., Racine, 
Wis. 


Exhaust Heads 


Sturtevant Co., B. 
Mass. 


Exhibition, Machinery 
Philadelphia Bourse, Phila., 


F., Hyde Park, 


Pa. 
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Fans, Electric 


General Electric Co., New York. 
aeeeere Elec. Mfg. "Co., Madison, 


Sprague Elec. % Pg 


Yor 
—— Co., , Hyde Park, 


Westinabeuse Elec. & Mfg. Co., 


Pittsburg, Pa. 

Fans, Exhaust 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File oo, gree. RB. I. 

Reichhelm & Co., , New York. 

Filing Machines 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Filler, Iron 


Clark Cast Steel Cement Co., 
Shelton, Conn. 

Filters, Oil 

Houghton & Co., E. F., Philadel- 


phia, Pa. 
Flexible Shafts 
Chicago Flexible Shaft Co., Chi- 


cago, Ill. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Forges 
Boynton & Plummer, Worcester, 
Ass. 
Buffalo Forge Co., Buffalo, N. Y. 


In on Drill Co., New 
ork. 

Miner & Peck Mfg. Co., 
Haven, Conn. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 


Conn. 
ba a & Co., J. H., Brooklyn, 
Wyman & Gordon, Worcester, 


New 


Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
ass. 

Forgings, Steel 


Baldwin Steel Co., ag _. 
Erie Forge Co., Eri 


7 Forge ‘ Kaite Co., 

ttsburg, Pa. 

Wyman & Gordon, Worcester, 
ass. 


Forming Machines 
Hartford Mch. Screw 
ford, Conn. 
Foundry Furnishings 
Obermayer Co., > Cincinnati, O. 


Co., Hart- 


Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Friction Boards 

Ingalls & Co., Castleton, N. Y. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
York 

Furnaces, Enameling 

American Gas Furnace Co., New 
York. 


Furnaces, Gas 
Am. Gas Furnace Co., N. Y. City. 


Chicago Flexible Shaft Co., Chi- 
cago, s 

Westmacott Co, J. M., Provi- 
dence, R. I 

Furnaces, Melting 

Amerivan Gas Furnace Co., New 


York. 
Furnitare, Machine Shop 


New Britain Mach. Co., New Brit- 
ain, Conn. 


Gauges, Recording 
Bristol Co., Waterbury, Conn. 


Gauges, Standard 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 





Gauges, Standard—(Cont’d 


rs, John M., Boat, Gage & 
rill Works, Gloucester City, 


~~ a 
caper Tool Mfg. Co., Fitchburg, 


ass. 
Slocomb Co., J. T., Prov., R. I. 
Starrett Co., L. S., Athol, Mass. 


Gauges, Steam 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 
~~ Steam Gage & Valve Co., 
Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 
Gear Cutting Machinery 
Adams Co., Dubuque, Iowa. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Bickford Drill & Tool Co., Cin., O. 
— & poenpe Mfg. Co., Provi- 
dence, R. 
Clough, R. M. Tolland, Conn. 
Fellows Gear Shaper Co., Spring- 
a # 


field, 
Gleason Works, Rochester, 
Gould & Eberhardt, Newark, N. J. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Messner Mfg. Co., St. Louis, Mo. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, 
Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Wks., Boston, Mass. 


Wis. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 


Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, J. 

Fawcus Mch. Co., Pittsbur, 

Fellows Gear Shaper Co., 
field, Vt. 

Gleason W orks, Rochester, N. Y.- 

Grant Gear Works, Boston, Mass. 


Sorin ing- 


Harrington, Son & Co., ‘Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott Co., The, 
Cleveland, 

Watertown, 


=e Mach. Co., 
Y 
New Process Raw Hide Co., Syra- 


cuse, N. 
Nuttall Co., R. D., Pittsburg, Pa. 
Patterson, Gottfried & Hunter, 

Ltd., New York. 

Philadelphia Gear Wks., Phila- 
delphia, Pa. 


Cleveland, O. 


Sawyer Gear Wks., 
Pittsburg, Pa. 


Simonds Mfg. Co., 


Syracuse Raw Hide Co., Syra- 
cuse, 

Taylor- Wilson Mfg. Co., Alle- 
gheny, Pa. 


Gears, Molded 


Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Farrell Fdry. & Mach. Co., An- 
sonia, Conn. 

Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., I , Cincin., O. 


Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 

Gears, Rawhide 

Boston Gear Wks., Boston, Mass. 


Chicago Raw Hide Mfg. Co., Chi- 
eago, Ill 
Mach. Co., Phila- 


Earle Gear & 
delphia, Pa. 
Fawcus Mch. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Horsburgh & Scott Co., Cleveland, 
Ohio. 
New Process Raw Hide Co., Syra- 


cuse, N. Y. 
Nuttall Co., R. D., Pittsburg, Pa. 
Syracuse Raw Hide Co., Syra- 

cuse, Ze 


Gears, Worm 


Albro-Clem Elevator Co., Philadel- 


phia, Pa. 
Boston Gear Wks., Boston, Mass. 
Faweus Mch. Co.,’ Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass. 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Phila- 
deiphia, Pa. 
Simonds Mfg. Co., 
Taylor-Wilson Mfg. Co., 
gheny, Pa. 


P or _ 
All ‘ 





Generators, Gas 

American Gas Furnace Co., 
York. 

Graphite 

Dixon Covetie Co., 


City, N. 
Obermayer Co., S., Cincinnati, O. 


Grinders, Center 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Mueller Mch. Tool Co., Cin., O 

Niles-Bement-Pond Co., New York 


Grinders, Cock 
Windsor Mach. Co., 


New 


Jos., Jersey 


Windsor, Vt. 


Grinders, Cutter 


Automatic Mach. Co., Greenfield, 
Mass. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 
ae & as hats Mfg. Co., 
en 
Cincinnati Milling Mach. Co., Cin- 
cinnati, 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 


Provi- 


Greenfield Mach. Co., Greenfield, 
Mass. 
Heald Mach. Co., Worcester, 


Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rivett-Dock Co., 
Smith Co., Chas. 
Pa. 


Boston, Mass. 
G., Pittsburg, 


Grinders, Disk . 
—_ & Co., Chas. H., Chicago, 


Diamond Mach. Co., Provi., R. I. 
Heald Machine Co., Worcester, 


Mass. 
Iroquois Mach. Co., New York. 
ey, R. W., Kingston, N. Y. 
Ransom Mfg. Co., Oshkosh, Wis. 
Rowbottom Machine Co., Water- 
bury, Conn. 


Grinders, Drill 
Heald Mch. Co., Worcester, Mass. 
Niles-Bement-Pond Co., New York. 
Standard Too! Co., Cleveland, O. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Grinders, Portable 
a Machine Co., 


Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Grinders, Teol 


Worcester, 


Armstrong Bros. Tool Co., Chi- 
cago, 

Barnes Co., B. F., Rockford, IIl. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Diamond Mach. Co., Prov., R. I. 
Gisholt Mach. Co., ‘Madison, Wis. 
Gould & eg! Newark, N. J. 
Hisey-Wolf Mach. Cincin., oO. 
Landis Tool Co., Waynesboro, Pa. 
Modern Tool Co., Erie, Pa. 
Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 
field, O. 
Standard Tool Co., Cleveland, O. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Grinaging and Polishing Ma- 
chines 


ary & Co., Chas. H., Chicago, 

Blouat Co., J. G., Everett, Mass. 

Browu & Sharpe Mfg. Co., Provi- 
dence, is 

Builders’ Iron Foundry, Provi- 
dence, R. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Diamond Mach. Co., Prov., R. I. 

Fairbanks Co., New York. 

Field, Chas. H., Providence, R. I. 

Gilmore Electric Co., South Bos- 
ton, Mass. 

Goodell-Pratt Co. Greenfield, 
Mass. 

Greenfield Mach. Co., Greenfield, 


fass. 
Hill, Clarke & Co., Boston, Mass. 
Iroquois Mach. Co., New York. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mchry Co., 

Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
Northern Elec. Mfg. Co., Madison, 


Wis. 
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No. 4 Landis Grinder. 


vos 


Do you Want a Grinder for Machine Shop or Tool 
Room Finishing? 


If you do, ask particularly about the No. 4 Landis Grinding Machine. It is a very strong, rigid tool, capable of doing any 
high-class work. 12% swing, 66’ between centers. Maybe one of the many other Landis styles will suit your work better 


Landis Tool Company, Waynesboro, Pa., U.S. A. 


AGENTS—Walter H. Foster Co., 513 Williamson Building, Cleveland, Ohio Walter H. F ister Co., 114 L berty Street, New York C. W. Barton 
Griffiths & Co., London. Sc shuchardt & Scharte, Berlie. Cologne, Vieans, Brussels, S ockholm, St. Petersourg, Liege, Milano, Paris and Bilbao 
A. R. Williams Machinery Uo, Toroato. Williams & Wilson, Mootreal, ('anada, 
























NEW 
TURRET 
SCREW 
MACHINE 


. 


Geared automatic feeds for turret and carriage, instantly obtainable by mov- 
ing a lever. Automatic chuck; roller feed; independent adjustable stops. 
Capacity: Bar stocK up to 3%"; swing over bed 20". Circular No. 112. 


Complete line of TURRET LATHES and BRASS WORKING MACHINER J 


THE WARNER @© SWASEY CO. 


CLEVELAND, OHIO, U.S.A. 


FOREIGN AGENTs—Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow s ichardt & Schutte. Berlin, \V na, Stock 
holm and St. Petersburg. Alfred H. Schutte, Cologne, Paris, Brussels and Milan. F.H. Horne, Yokohama. H. W. Petr Toronto. Williams & W n, Montrea 
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Grinding and Polishing Ma- 
chines ——Continued 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Norton Grinding Co., 
Mass. 

Prentiss Tool & Supply Co., New 


York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Rtivett-Dock Co., Boston, Mass. 
Safety Emery Wheel Co., Spring- 
field, O. 
Standard Tool Co., Cleveland, O. 
Vandyck Churchill Co., New York. 
Vitrified Wheel Co., Westfield, 
Mass. 


Worcester, 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinding Wheels 

Abrasive Material Co., Philadel- 
phia, Pa. 

Adams Co., Dubuque, Iowa. 

Builders lron Foundry, Provi- 


dence, R. I. 
Carborundum Co., Niagara Falls, 
| 4 


Diamond Mach. Co., Prov., R. I. 


Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

National Corundum Wheel Co., 


Buffalo, N. 
Niles-Bement-P ond Co., New York. 
Norton Emery Wheel Co., Worces- 
Mass. 


ter, " 
Safety Emery Wheel Co., Spring- 
field, O. 
Vitrified Wheel Co., Westfield, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Grindstones and Frames 


Athol Machine Co., Athol, Mass. 
Niles-Bement-Pond Co., New York. 


Gun Barrel Machinery 


Diamond Mach. Co., Prov., R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Hack Saw Blades an: 
Frames 


Diamond Saw & Stamping Wkz., 
Buffalo, N. Y. 


Goodell-Pratt Co., Greenfield, 
Mass. 
Hammacher, Schlemmer & Co., 


New York. 
Massachusetts Saw Wks., Chico- 
pee, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. Co., New Haven, 
Conn. 


Hack Saws, Power 

Diamond Saw & Stamping Wka., 
Buffalo, N. Y. 

Fairbanks Co., New York. 

Hoefer Mfg. Co., Freeport, Ill. 

Niles-Bement-Pond Co., New-York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Eleetric 


Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Hammers, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg Engineering Co., 


Chambersburg, Pa. 
Gould & Eberhardt, Newark, N. J. 


Merrill Bros., Brooklyn, N. Y. 
Miner & Peck Mfg. Co., New 
Haven, Conn. 
Niles-Bement-l’ond Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Hammers, Pneumatie 
Cleveland Pneumatic Tool Co., 
Cleveland, O. 
Dallett Co., Thos. H., Phila., Pa. 
Ingersoll-Sergeant Drill Co., New 


York 
International 

New York. 
Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 


Steam Pump Co., 


Hammers, Power 
Niles-Bement-Pond Co., New York. 
Scranton & Co., The, New Haven, 


Conn. 
Sutton Co., C. B., Toledo, O. 


Hammers, Steam 

Bethlehem Fdry. & Mach .Co., So. 
Bethlehem, Pa. 

Chambersburg Engineering Co., 
Chambersburg. Pa. 

Vandyck Churchill Co., New York. 
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Handles, Machine Tool 
Schacht Mfg. Co., Cincinanti, O. 


Handles, Screw Plate 
Standard Welding Co., Cleve., O. 


Hangers, Shafting 

Cresson Co., Geo. V., Phila., 

Fairbanks Co., New York. 

Hyatt Roller Bearing Co., Harri- 
son, N. J. 

Pryibil, P., New York. 

Wood's Sons, T. B., 
burg, Pa. 


Pa. 


Chambers- 


Heaters, Feed Water 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating and Ventilating 
Apparatus 


Buffalo Forge Co., Buffalo, N. Y. 


Sturtevant Co., B. ¥., Hyde Park, 
Mass. 

Heating Machines 

Am. Gas Furnace Co., New York. 

Hoisting and Oonveying 
Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill 

Cresson Co., Geo. Y., Phila., Pa. 

Eastern Mehy. Co., "New Haven, 
Conn. 

Link Belt Engineering Co., Phila- 


delphia, Pa. 
Niles-Bement-Pond Ce., New York. 


Hoists, Electrie 
C & C BHlectric Co., New York. 
Cleveland Crane & Car Co., Wick- 


liffe, Ohio. 

Curtis & Co. Mfg. Ce., St. Louis, 
Mo. 

General Pneu. Tool Co., Montour 
Falls, N. Y 


Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Hngineering Works, De- 
troit, Mich 

prague Hlectrie Co., New York. 


turtevant Ce., . F., Boston, 
Mass. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Hand 

Harrington, Son & Ce., Edwin, 
Philadelphia, Pa. 

Hoist Mfg. & Const. Ce., Phila- 
delphia, Pa. 

Iuternational Steam Pump Co., 
New York. 

Moore Co., Franklin, Winsted, 
Conn. 

Yale & Towne Mfg. Ce. New 
York 

olste, Pneumatic 

Curtis & Co. Mfg. Co., St. Louis, 


0. 
General Pneumatic Tool Co., Mon- 
tour Falls, 


International Steam Pump Co., 
New York. 
Rand Drill Co., New York. 


Igniters, Gas Engine 


Feanklin Mfg. Co. Syracuse, 
a A 

Iudicaters, Speed 

Norton Hmery Wheel Ce., Wor- 
cester, Maas. 

Starrett Ce. L. 8., Athol, Mass. 

Imdicaters, Speed, Periph- 
era’ 

Warner Instrument Ce., Beloit, 
Wis. 

Indicaters, Steam 

American Steam Gauge & Valve 


Mfg. Co., Bosten, Mass 
Crosby Steam Gauge & Valve Co., 
Boston, Mass. 


Indicaters, Test 


Reisner Mfg. Ce., W. H., Hagers- 
town, Md. 

Industrial Railways 

Hunt Co. C. W., West New 


Brighton, N. Y. 


Sturtevant Co., B. F., Hyde Park, 


Mass. 

Injectors 

Desmond-Stephan' Mfg. Co., Ur- 
bana, O. 

International Specialty Co., De- 
troit, Mich. 

Lunkenheimer (Co., Cincinnati. O. 

Sellers & Co., Wm., Phila., Pa. 
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Inspection and Tests 
Hunt Co., Robt. W., Chicago, III. 


Instruction Schools 
See Schools, Correspondence. 


Insurance, Boiler 
Hartford Steam HKoiler Insp. & 
Ins. Co., Hartford, Conn. 


Iron Filler 


Felton, Sibley & Co., Philadel- 
phia, Va. 

Jaeks, Hydraulic 

Bethlehem Fdry. & Mach. Co., So. 


Bethlehem, Pa. 


Watson-Stillman Co., New York. 


Jacks, Planer 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Key Seaters 

Baker Bros., Toledo, O. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mac h. Co., W. P., Roches- 
ter, N. 


Co., New York. 
Hartford, Ct. 


Niles-Bement-Pond 
Whitney Mfg. Co., 


Keys, Machine 


Standard Gauge Steel Co., 
Falls, P 


Beaver 


a. 
Whitney Mfg. 


Co., Hartford, Ct. 

Knurls 

Hammacher, Schlemmer & Co., 
New York. 

Lamps, Arc 

General Electric Co., N. Y. City. 

Gilmore Electric Co., South Bos- 
ton, Mass. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 


Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 
Lamps, Incandescent 


General Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Lathe Attachments 

American Tool Wks. Co., Cin., O. 

Bradford Machine Tool Co., Cin- 
cinnati, O. 


Niles-Bement-Pond Co., New York. 

Osgood, J. L., Buffalo,’ SS 4 

Pratt & Whitney Co., Hartford, 
Conn. 


Lathe Dogs 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

—— & Co., Chas. H., Chicago, 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 


Conn. 
Tindel-Morris Co., Eddystone, Pa. 


Lathes 

Automatic Mach. Co., Greenfield. 
Mass. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Il. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blaisdell & Co.,. P., Worcester, 
Mass. 


Blount Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bridgeford Machine Tool Works. 
Rochester, N. Y. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., 
ter, Nm. Xx. 

Diamond Machine Co., 

Draper Mach. Tool Co., 
ter, Mass. 

Dreses Mach. Tool Co., Cincin., O. 

Fairbanks Co., New York. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Machine Co., Madison, 

Cin., O. 


Vis. 
Edwin, 


Roches- 


Prov., R. I. 
Worces- 


Greaves, Klusman & Co., 

Ilarrington, Son & Co., 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

McCabe. J. J., New York. 

Marshall & Huschart Mchry. 
Chicago, Tl. 


Co., 





June 15, 1905. 


Lathes —Continued 

Motch & Merryweather Co., Cleve- 
land, O 

New Haven Mfg. Co., 
Conn. 

Niles-Bement-Pond Co., New York. 

Osgood, J. L., Buffalo, N. Y. 


New Haven, 


Prentiss Tool & Supply Co., New 
York. 

Robbins, L., Worcester, Mass. 

Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Cincinnati, O. 
Spring- 


Lathe Co., 


Shepard 
Tool Co., 


Springfield Mch. 
field, O. 


Sutton Co., C. E., Toledo, O. 


Vandyck Churchill Co., New York. 

Von Wyck Mach. Tool Co., Cin- 
cinnati, O. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Lathes, Bench 

American Watch Tool Co., Wal- 
tham, Mass. 

Blount Co., J. G., Everett, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Stark Tool Co., Waltham, Mass. 

Waltham Watch Tool Co., Spring- 


field, Mass. 


Lathes, Boring 
Niles-Bement-Pond Co 


Lathes, Brass 
Pratt & Whitney 
Conn. 
Springfield Mch. 
field 
Lathes, Wood 
Seneca Falls Mfg. 
Falls, N. Y. 
Letters, Pattern 
Butler, A. Be Es 


Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 


., New York. 


Co., Hartford, 


Tool Co., Spring- 


Co., Seneca 


City. 


us 


Lubricants 

Bancroft, Sidney, New York. 

war & Co., Chas. H., Chicago, 

Dixon Crucible Co., Jos., Jersey 
City, HN. J 

Lubricators 

nom & Co., Chas. H., Chicago, 

Crosby Steam Gauge & Valve Co., 


Boston, Mass. 
Lunkenheimer Co., 


Machinery Dealers 


Baird Machy. Co., Pittsburg, Pa. 
Chandler & Farquhar, Boston, 
Mass. 

Durbrow & Hearne Co., New York. 
Fairbanks Co., New York. 

Garvin Mach. Co., New York. 
[lill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
aren, Stocker & Co., Chicago, 


Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Motch & Merryweather Co., Cleve- 
land, O. 

Niles-Bement-Pond Co., New York. 

a Tool & Supply Co., New 
ork 

Toomey, Frank, Philadelphia, Pa. 

Tuohy Bros., New York. 

Vandyck Churchill Co., New York. 

Wormer Mechy. Co. C. C., De- 
troit, Mich. 


Machinists’ Small Toels 


Cincinnati, O. 


Athol, Machine Co., Athol, Mass. 
Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 


Besly & Co., Chas. H., Chicago, III. 

Billings & Spencer Co., Hartford, 
Conn. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Durbrow & Hearne Mfg. Co., New 


York. 

Llammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & JLlunter, 


Ltd., New York. 
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A Wide Speed ‘‘HIGH DUTY,’ 34-INCH. 
Range 


is necessary in modern 
practice—and our ‘‘High 
Duty”? Shapers have the 
widest range of cutting 
strokes of any shapers 
made. 

And the ‘“‘High Duty’ is 
easy to operate—no trot- 
ting all around the 
machine to make adjust- 
ments, because every- 
thing is ava.iable. 

The ‘*Double Train’”’ 
Gear Drive, Extension 
Base and table support, 
put the ‘“‘High Duty” ina 
class by themselves. 

The catalog tells all 
about them-—shall we 
send it? 


Gould @ Eberhardt, Newark, N.J., U.S.A. 


SELLING AGENTS—Prentiss Tool and Supply Co.. New York, Boston and Buffalo. Baird Machinery Oo., Pittsburg, Pa. Marshal! 4 Huschart 
Machinery Uo., Chicago. Motch & Merryweather Machy. Co., Cleveland. The Fairbanks Co., Philadelphia and Baltimore. Henshaw, Bulkley 
& Oo., San Francisco. Hallidie Machy. Co., Seattle. W. R. Colcord Machinery Oo., St. Louis. McArdle-Parker Machinery Uo., New Orleans 
and Birmingham. 

FOREIGN AGENTS—Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. 
Petersburg. Selig, Sonnenthal &Co., London, England. John Lang & Sons, Johnstone, Scovland. White, Child & Beney, Shaper and Drill 
Press Agents, Vienna. Adolfo B. Horn, Havana, Cuba. F. W. Horne, Yokohama, Japan. 














5 
HEAVY DUTY 


This illustration shows the new 
No. 1 Milwaukee Milling Machine 
for heavy duty service. 

This machine is driven byasingle 
pulley with wide face; no counter- 
shaft required. Spindleisstoppedand 
started by handle shown on the side. 

All bearings and gears in the 
column are oiled or lubricated by 
a continuous automatic circulation 
MILWAUKEE ' of oil. 


ner, Write us for further information. 
i Ne13 


a 





4 
REARNEY 


| : “2 Kearney & Trecker 


TRECKER 


NILWAUKER MILWAUKEE, WIS. 


Lat} 





Hill, Clarke & Co. 
SELLING AGENTS 
BOSTON NEW YORK Re J 
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Machinists’ Small Tools 
Continued 


Pratt & Whitney Co. Hartford, 
Conn. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, oO. 


Starrett Co., L. s., Athol, Mass. 


Machinists’ Supplies 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 


Durbrow & Hearne Mfg. Co., New 
York. 

Frasse Co, Veter A., New York. 

Hammacher, Schlemmer & Co., 


New York 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Magnets, Lifting 

Cutler-[lammer Clutch Co., 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 


Mil- 


Mandrels, Expanding 


Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

dg oe ay | Twist Drill Co., Cleve- 
land, 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 
Measuring Machines 
Pratt & Whitney Co., 


Conn. 
John M., Boat, 


Rogers, 
Drill Works, Gloucester 
J 


N. 


Mechanical Draft 
Sturtevant Co., B. F., Hyde Park, 


Hartford, 


Gage & 
City, 


Mass. 
Metal, Bearing 
ay & Co., Chas. H., Chicago, 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Phosphor Bronze Smelting Co., 


Philadelphia, Da 


Micrometer Calipers 


Brown & Sharpe Mfg. Co., Provi- 
dence, hk. I. 
Slocomb Co., J. T., Providence, 


| ee 
Starrett Co., L. S., Athol, Mass. 


Milling Attachments 


Adams Co., Dubuque, Iowa. 
American Watch Tool Co., Wal- 
tham, Mass. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., 

dence, R. I. 


Provi- 


Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 


Niles-Bement-Pond Co., New York. 


Whitney Mfg. Co., Hartford, Ct. 

Milling Machines, Bench 

American Watch Tool Co., Wal- 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hartford Mach. Screw Co., Hart- 
ford, Conn 

Hill, Clarke & Co., Boston, Mass. 

Niles-Bement-Pond Co., New York. 


Waltham Watch Tool Co., Spring 
fleld, Mass. 


Milling Machines, Hand 


Osgood, J. L., Buffalo, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Horizon- 
tal 


Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Cincinnati Mill. Mach. Co., Cin- 
cinnati, O. 

Hendey Mach. Co., Torrington, Ct. 


Co., Phila., Pa. 


Hess-Bright Mfg. 


Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co 
Pratt & Whitney Co., 
Conn. 


, New York. 
Hartford, 
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Milling Machines, Plain 


Adams Co., Dubuque, Iowa. 

American Tool Wks. Co., Cin., O. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 


Provi- 


cinnati, O. 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. 'Co., Milwaukee, 
is. 
m, ‘Blond Mach. Tool Co., R. K., 


Cincinnati, O. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 
Chicago, Il. 
Motch & Merryweather Machinery 
Co., Cleveland, 
Niles-Bement-Pond Co., New York. 
Owen Mach. Tool Co., Springfield, 


Ohio. 

Pratt & Whitney Co., Hartford, 
Conn. 

— Tool & Supply Co., New 


k 
Sutton Co., C. E., Toledo, O. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 
Milling Machines, Portable 
Underwood & Co., H. B., Phila- 
delphia, Pa. 
Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, ie A 

Cincinnati Milling Machine Co., 


Cincinnati, O. 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, 


Conn. 
Hill, Clarke & Co., Boston, Mass. 
oo Mfg. Co., Milwaukee, 


Wis. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
MeCahe, J. J.. New York. 
Niles-Bement-Pond Co., New York. 
Uwen Mach. Too! Co., Springfield, 
Ohio. 
a Tool & Supply Co., New 
Vandyck Churchill Co., New York. 
Waltham Watch Tool Co., Spring- 
field, Mass. 
Milling Machines, Vertical 


Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Garvin Mach. Co., New York. 

iugersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Owen Mach. Too! Co., Springfield, 
Ohio. 

Quint, A. D., Hartford, Conn. 


Vandyck C hurehill Co., New York. 
Milling Tools, Adjustable 


Geometric Tool Co., New Haven, 
Conn. 
Rogers, Boat, Gage & Drill Wks., 


John M., Gloucester City, N. J. 


Mining Machinery 
Ingersoll-Sergeant Drill Co., New 


ork. 
Rand Drill Co., New York. 


Molding Machines 

Adams Co., The, Dubuque, Iowa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Mortising Machines, Chain 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Motors, Electrie 


Cc & C Electric Co., New York. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Crocker-Wheeler Co., Ampere, 

Electro Dynamic Co., Bayonne, 
FF 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

National Elec. Co., Milwaukee, 
Wis 

Northern Electrical Mfg. Co., 
Madison, Wis. 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Robbins & Myers Co., 
Ohio. 


Springfield, 
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Motors, Electrie —Continued 
Roth Bros. & Co., Chicago, III. 
Sprague Electric Co., New York. 
Stanley G. I. Elec. Mfg. Co., Pitts- 


field, Mass. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Triumph Elec. Co., Cincinnati, O. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 
Name Plates 
Franklin Mfg. Co., Syracuse, N. Y. 
Numbering Machines 
Bates Machine Co., New York. 


Nut Tappers 

See Bolt and Nut Machinery. 

Oil Cans and Fillers 
Winkley Co., Hartford, Conn. 
Oil Cups and Covers 

Bay State Stamping Works, Wor- 


cester, Mass. 

Besly & Co., Chas. H., Chicago, 
(ll. 

Winkley Co., Hartford, Conn. 

Oils 

ee & Co., Chas. H., Chicago, 

Houghton & Co., E. F., Philadel 
phia, Vl’a. 

Practical Mfg. Co., New York. 

Oilers 

Butler Chuck Co., Greenfield, 
Mass. 

Packing, Steam 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Jenkins Bros., New York. 

Packings, Hydraulic and 
Pneumatic 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Waetees- Stillman Co., New York. 

Paints and Enamels, Ma- 


chinery 
Felton, Sibley & Co., 


Pans, Lathe 


Phila., Pa. 


New Britain Mch. Co., New Brit- 
ain, Conn. 

Patents 

Hill, Louis A., Washington, D. C. 

Mackaye, H. S., New York. 

Straley & Hasbrouck, New York. 


Pattern Shop Machinery and 
Supplies 

Baker Bros., Toledo, O. 

Blount Co., J. G., Everett. Mass. 

Greaves, Klusman & Co., Cin., O. 

Moline Tool Co., Moline, Ill. 

Prentiss Tool & Supply Co., 
York. 

Robbins, L., Worcester, Mass. 

Rowbottom Machine Co., Water- 
bury, Conn. 


New 


Phosphor Bronze 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Pin and Stud Machines 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Pinion Cutters 

American Watch Tool Co., Wal- 
tham, Mass. 

Gould & Eberhardt, Newark, N. J. 


Pipe and Fittings 
Crane Co., Chicago, Il. 


Pipe Cutting and Threading 
Machines 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 
Curtis & Curtis Co., Bridgeport, 


Conn. 
Merrell Mfg. Co., Toledo, O. 
Niles-Bement-Pond Co., New York. 
Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 
Standard Engineering Works, Ell- 
wood City, Pa. 
Stoever Fdry. & Mfg. Co., 
town, Pa. 
Vandyck Churchill Co., New York. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Myers- 


Pipe Fitters’ Tools 
Cleveland Twist Drill Co., 
land, O. 
Saunders’ Sons, D., 
Standard Tool Co., 


Cleve- 


Yonkers, N. Y. 
Cleveland, O. 
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Planers 


American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co. Wilmington, Del. 

Bilgram, Hugo, Philadelphia, Pa 

Blaisdell & Co., P., Worcester, 
Mass. 

Cincinnati Planer Co., Cincin., O. 
Detrick & Harvey Mch. Co., Balti- 
more, Md. 

Fairbanks Co., New York. 

a Planer Co., Mark, Nashua, 
RN. i. 

Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York 

Osgood, J. L., Buffalo, N. Y. 


Torrington, Ct. 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila., Pa. 

Vandyck Churchill Co., New York. 


Powell Planer Co., 


Mass. 


Woodward & 
Worcester, 


Planers, Portable 
Morton Mfg. Co., 


Heights, Mich. 
Niles-Bement-Pond 


Muskegon 


Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Precision Machinery 

American Watch Tool Co., Wal- 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Stark Tool Co., Waltham, Mass. 

Presses, Drop 

Bliss Co., E. W., Brooklyn, N. Y. 


Miner & Peck Mfg. Co, New 
Haven, Conn. 


Niles-Bement-Pond Co., New York. 


Perkins Mach. Co., Warren, Mass. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Presses, Forging 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Presses, Hand 

Elmes Engr. Wks., 


cago, Il. 


Chas. F., Chi 


Presses, Hydraulic 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Elmes Engr. Wks., Chas. F., Chi 
cago, Ill 

Niles-Bement-Pond 

Waterbury Farrel 
Co., Waterbury, 


Watson-Stillman Co., 


Co., New York. 
Fdry. & Mach. 
Conn. 

New York. 


Presses, Power 


Automatic Mach. Co., Bridgeport, 
Conn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

Fairbanks Co., New York. 


Lucas Mach. Tool Co., Cleve., O. 

Niagara Mach. & Tool Wks., Buf- 
falo, N. Y. 

Niles-Bement-Pond Co., New York 


Prentiss Tool & Supply Co., New 
York. 

Springfield Mch. Tool Co., Spring- 
field, O. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach 


Co., Waterbury, Conn. 
Profilers 
American Watch Tool Co., Wal- 
tham, Mas 
Becker- lentnad Mill. Mach. Co., 
Hyde Park, Mass. 
Garvin Mach. Co., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 
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The New Hollow Set Screws Eliminate Danger 








HE New Hollow Screws have no 
projections—you screw them down 
well within the collar. No shoulders; 
no couftitersinking; no protectors and 
hubs necessary. That means a saving 
in cost and labor; eliminates all dan- 
ger of accident. 
They are made of steel, drawn with 
a hexagonal hole, which insures elas- 
ticity and prevents loosening during 
changes of temperature. With the 
wrench shown in illustration, the screw 
can be tightened or removed with ease, 
and there is no worn, battered screw 
slots or twisting off of heads to con- 
tend with. You get a bearing with the 


HOLLOW wrench the entire length of the screw, 





and force is applied largely at the point 
of the screw, where it is required. 


ITH the Hollow Set Screws one 

length of each size is all that 
is required for any depth of hole, and 
thus by eliminating sizes they are much 
cheaper in the aggregate than the old 
style screws. 

Short screws do not lose lead of 
thread as do long ones. By putting 
two screws in a hole they are locked 
and the thread strain is equalized. 

Deep holes need be threaded at bot- 
tom only. 

Hollow Screws can be sealed against 
rust and wet by filling the hole with 
wax or oil. 

Hollow Set Screws have passed the 
experimental stage. Several hundreds of 
firms have tested them and found them 


advantageous in a great many ways. 





Send for Circular No. 1644 and Samples. 


MADE IN FOUR DIAMETERS ONLY AS FOLLOWS. U. S. STD. THREAD CUP POINT, 
Diameter Thread Lergth How Packed 
%-inch 16 ¥g-inch 100 in box 
%-inch 12 and 13 rs-inch 100 in box 
%-inch 11 }h-inch 50 in box 
34-inch 10 7g-inch 50 in box 


Hammacher, Schlemmer & Co. 


HARDWARE, TOOLS AND SUPPLIES 
Sole Agents 4th Av. and 13th St., New York 











Micrometer Calipers 
For Machine Shops 


This No. 20 set measures all sizes 
by thousandths of an inch from o to 
12 inches. Each caliper hasa range of 
1 inch and is always ready for instant 
use. Special features relate to dur- 
ability as well as extreme accuracy 
at the start. A set of twelve end 
measures in the grooved lower slat 
provides means for accurate adjust- 
ment. Hooks over each tool are in- 
tented for the workman’s check. 

You cannot afford to be without at 
least one set for the small outlay re- 
quired. Anyway, why not ask for ca‘- 
alog now? 


J. T. Slocomb Company, 
Providence, R.I., U.S.A. 


, Birmingham, Ma 


\oentTs—Chas. Charchill & ¢ ’ pd 


Newcastle-on-lyne, Glasgow Fries & Co., Dusseldorf a 
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Publishers Reamers—ontinued Saw Sharpening Machines Second Hand Machinery 
Baird & Co., Henry Carey, Phila- | Pratt & Whitney Co., Hartford, | Nutter, Barnes & Co., Boston, Continued 

delphia, Pa. Conn. Mass. New Haven Mfg. Co., New Haven, 
Henley Pub. Co. Norman W.,| Rogers, John M., Boat, Gage & Conn 

New York. rill Works, Gloucester City, | Sawing Machines, Metal Niles-Bement-Pond Co., New York. 
Hill Pub. Co., New York. N. J Birdsboro Steel Fdry. & Mach. | Prentiss Tool & Supply Co., New 


Palley Coverings 


Houghton & Co., E. F., Philadel- 
phia, Pa. 


Pulleys 


American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Mchy. Co., New Haven, 
Conn. 

Federal Mfg. Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pryibil, P., New York. 

Reeves Pulley Co., Columbus, Ind. 

Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Wood's Sons, T. B., Chambers- 
burg, Pa. 


Palley Turning and Boring 
Machines 

American Tool Wks. Co., 

Harrington, Son & Co., 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 


Cin., O. 
Edwin, 


Pumps, Hydraulic 

Elmes Engr. Wks., Chas F., Chi- 
cago, 

Waterbury ‘Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Watson-Stillman Co., New York. 


Punches, Centering 


Brown & Sharpe Mfg. Co., Provi- 
dence, i 
Hammac her, Schlemmer & Co., 


New York. 


Punches, Hydraulic 
Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Panches, Power 


Bertram & Sons Co., Ltd, John, 
Dundas, Ont., Canada 

Birdsboro’ Steel Fdry. ‘& Mach. 
Co., Birdsboro, Pa. 

Bliss Co., EB. W.. Brooklyn, N. Y. 

— & Jones Co., Wilmington, 


Long ‘& Allstatter Co., Hamilton, 


Niles-Bement-Pond Co., New York 
Sutton Co., C. E., Toledo, Ohio. 
Vandyck Churchill Co., New York. 


Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

Le Blond Mach. Tool Co., R. | 
Cincinnati, O. 


Racks, Cat 


Boston Gear Wks., Boston, Mass. 
Fellows Gear Shaper Co., Spring- 


field, Vt. 
Gould & Eberhardt, Newark, N. J. 
Nuttall Co., R. D., Pittsburg, Pa. 


Simonds Mfg. Co., Pittsburg, Pa. 
ao Steel Co., Beaver 
alls, Pa 


Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 
Racks, Tool 
a | Mach. Co., Watertown, 


New Britain Mch. Co., New Brit- 
ain, Conn. 


Radiators, Japanning Oven 


American Gas Furnace Co., New 
York 

Reamers 

Boker & Co., Hermann, New York. 

Cleveland Twist Drill Co., Cleve- 
land, 

Clough, R. M., Tolland, Conn. 

Gisholt Mach. Co., Madison, Wis. 

Hammacher, Schlemmer & Co., 
New York. 


a. ‘ehrme Co., Ott., Baltimore, 


Md. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 





Schellenbach & Radcliffe, Cin., O. 

Standard Tool Co., Cleveland, O. 

Three Rivers Tool Co., Three 
Rivers, Mich. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Reaming Stands 

vee Planer Co., Mark, Nashua, 


Regulators, Voltage 

Gilmore Electric Co., South Bos- 
ton, Mass. 

Rheostats 


American Elec. & Controller Co., 
New York. nen 


Cutler-Hammer Clutch Co., 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Elec. Co., New York. 

Rings, Chuck and Gear 

Standard Welding Co., Cleve., O. 

Riveters, Hydraulic 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. e 
0., 


Chambersburg Engineering 
Chambersburg, Pa. 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 

Riveters, Pneumatic 

Allen, John F., New York. 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 
Dallett Co., Thos. H., Phila., Pa. 


General Pneumatic Tool COs Mon- 


tour Falls, N. Y. 
Ingersoll-Sergeant Drill Co., New 
York. 
Niles-Bement-Pond Co., New York. 


Rand Drill Co., New York. 


Riveters, Steam 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Riveting Machines 

Bethlehem Foundry & Mach. Co., 


So. Bethlehem, Pa. 
Lene & Allstatter Co., Hamilton, 
Nlies-Bement-Pond Co., New York. 


Rock Drills, Electric 


Northern Elec. Mfg. Co., 
son, Wis. 


Roller and Ball Bearings 
snare Ball Bearing Co., Roches- 


te 
Ball "bearing Co., — 


Madi- 


Boston Gear Wks., S Mess. 

Hess-Bright Mfg. oe a., Pa. 

Hyatt Roller Bearing Co., Harri- 
son, N. J. 

Standard Roller Bearing Co., 


Philadelphia, Pa. 


Rolling Mill Machinery 
Birdsboro Steel Fdry. & Mach. 


Co., Birdsboro, Pa. 

Dill Machine Works, T. C., Phila- 
delphia, P 

— & Sante Co., Wilmington, 


Niles. , Pond Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Rules, Steel 


Athol Machine Co., Athol, Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Provi., R. I. 

Starrett Co., L. S., Athol, Mass. 


Rust Preventative 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Safety Valves, Pop 

Crane Co., Chicago, III. 

Crosby Steam Gauge & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Sand Blast Apparatus 

Paxson Co., J. W., Philadel., Pa. 

Sand Mixing and Sifting 
Machines 

Gould & Eberhardt, Newark, N. J. 

Obermayer Co., S., Cincin., O. 





Co., Birdsboro, Pa. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Tabor Mfg. Co., Phila., Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 
bat Haven Mfg. Co., New Haven, 
onn. 


Sawing Machines, Wood 


—.' Mach. Tool Co., Frank- 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Schools, Correspondence 


International Correspon. Schools, 
Scranton, Pa. 


Schools, Technical 


Michigan <eenage of Mines, Hough- 
ton, Mich 


Screw edition, Automatic 


Automatic Mach. Co., Greenfield, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cleveland Automatic Mach, Co.. 
Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Hartford Macb. Screw cK, Hart- 
ford, Conn 

National-Acme Mfg. Co., 


land, O. 
Pratt & Whitney Co., Hartford, 


Conn. 
Windsor Mach. Co., Windsor, Vt. 


Cleve- 


Screw Machines, Hand 


Brown & pare Mfg. Co., Provi- 
dence, R. 

Cleveland ‘aeneabaiity Mach. Co., 
Cleveland, 

Draper Mach. ‘Tool Ce. 
ter, Mass. 

Garvin Mach. Co., New York. 

Hartford Mach. Screw Co., 
ford, Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 


Worces- 


Hart- 


Potter & Johnston Mach. Co., 
Pawtucket, R. 

Pratt & Whitney ‘Co., Hartford, 
Conn. 

— & Swasey Co., Cleveland, 


Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and 
Lag 

Baker Bros., Toledo, O. 

Cook Co., Asa §S., Hartford, Ct. 

Hammacher, Schlemmer & Co., 
New York. 


Screw Plates 
Besly & Co., Chas. H., 


Ill. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap S. Die Co., J. M., 
Pawtucket, R. I. 

Hart Mfg. Co., Cieveland, oO. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Reece Co., E. F., Greenfield, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass 


Screws, Machine 


Cincinnati Screw & Tap Co., Cin- 
cinnati, O. 


Chicago, 


Cleveland Cap Screw Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., Cleve- 
land, O. 


Worcester Mach. Screw Co., Wor- 


cester, Mass. 


Second Hand Machinery 

American Tool Wks. Co., Cin., O. 

Baird “Mchry Co., vittsburg, Pa. 

Baush Mchry. & Supply Co., 
Springfield, Mass. 


Chandler & Farquhar, Boston, 
Mass. 

Fairbanks Co., New York. 

Garvin Mch. Co., New York. 


Hill, Clarke & Co., Boston, Mass. 


McCabe, J. J., New York. 
McDowell, Stocker & Co., Chi- 
cago, Ill. 


Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Motch & Merryweather Co., Cleve- 
land, 





York. 
Toomey Frank, Seen, Pa. 
Tuohy Bros., N w York. 
Wickes Bros., ; 
Wormer Machy. Co., C. C., De- 
troit, Mich. 


Separators, Magnetic 
Burlin, Chas T., Whitinsville, 


Mass. 
Cresson Co., Geo. V., Phila., Pa. 


Separators, Oil and Steam 


National Separator & Mach. Co., 
Concord, N. H. 

Nicholson & Co. W. H., Wilkes- 
barre, Pa., 

Shafting . 

Brightman Mfg. Co., Shelby, . 

Cresson Co., Geo. V., Phila., Da. 

Cumberland Steel Co., Cumber- 
land, Md. 

Niles-Bement-Pond Co., New York. 

Pryibil, P., New York. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Wood’s Sons, T. B., Chambers- 
burg, Pa. 

Shapers 

American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada. 
Blount Co., J. G., Everett, Mass. 
Boynton & Tlummer, Worcester, 
Mass. 
Cincinnati Shaper Co., Cincin., O. 


Fairbanks Co., New York. 

Flather Planer Co., Mark, 
Nashua, N. H. 

Garvin Mach. Co., New York. 


Gould & Eberhardt, Newark, N. J. 
Hendey Mch. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 

Kelly Mach. Co., R. A., Xenia. O. 

Morton Mfg. Co., Muskegon 
Heights, Mich. 


Niles-Bement-Pond Co., New York. 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
— he Whitney Co., Hartford, 
Prentiss Tool & Supply Co., New 
k 
Queen City Mach. Tool Co., Cin- 


cinnati, O. 
Smith & Mills, Cincinnati, O. 
Springfield Mch. Tool Co., Spring- 

field, O. 

— Shaper Co., John, Cincin- 
ati, O. 
Vouayck Churchill Co., 


Shears, Power 
Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Brooklyn, N. Y. 


Bliss Co., E. W., 

Hilles & Jones Co., Wilmington, 
Del. 

Long - Allstatter Co., Hamilton, 


Oo 
Niagara a2 & Tool Wks., Buf- 


New York. 


falo, N. 
Niles-Bement-Pond Co., New York. 
Sutton Co.. C. E., Toledo, oO. 


Vandyck Churehill Co., New York. 


Shears, Rotary 

Bethlehem Fdry. & Mch. Co., 
Bethlehem, Pa. 

Detroit & Harvey Mach. Co., fix 
timore, Md. 


Shelving, Shop 


So. 


New Britain Mch. Co., New tirit- 
ain, Conn. 

Slide Rests 

American Watch Tool Co Val- 
tham, Mass. 

Slotters 

Baker Bros., Toledo, 0. 

—_ Mach. Co., Wilmington, 

el. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

Garvin Mach. Co., New York. 


Hartford Mach. Screw Co., Hart- 


ford, Conn. 


National-Acme Mfg. Co., Cleve- 
land, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

sockets and Sleeves 

New Process Twist Drill Co., 


Taunton. Mass 
Standard Tool Co., Cleveland, O. 
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Hendey 15” Tool Room Shaper, Re-Designed and Improved 





Has heavier Cross-head. Dial reading to Thou 
sandths on Cross-feed Screw. 

Taper Gib between Cross-rail and Saddle with 
Adjustment at Both Ends. 

Safety Stop for Ram to prevent extreme return 
when head is down on an angular cut. 


It has All the Good Features that this Shaper 
has Long Been Noted For, but it is now Just a 
Little Bit Better Than It Ever Was Before. 


The Handiest Tool Room Shaper in the Market 


to-day. 


The 
Hendey Machine Co. 


Torrington, Conn. 


U. 8S. A@enTs—-Manning, Maxwe & M New Y B I 
Philadelphia, Pacific 1 land Supy ( Frat ni W. M. Pat Mact 
Cleveland, O J.W. Wright & Co., St. I Syr So ‘ s N. ¥ 1 
oO od, Bu N. ¥ Smith-Ce ey Co., Richmond, Va Care M ry & Sup 
( qe en | Ma. W. P. Davis Machi , Rochester, N. Y 

EUROPEAN AGENTS&—Schuchardt & Schutte, I V Ss holm, St. Pet 
A. H. Schutte, Cologne, Bruare la, Paria, Milano, B o & ( I I hor 
Birmingham, Manchester, Eugland, Glasg s ar s X fel, Mil Ital 





For Getting Things Done Profitably Use the P. & J. 


Manufacturing Automatic Chucking and Turning Machine. 


Book fully 


describes. 
Sent on 


request 


TTT TUE 


— 


If your work is the 
finishing of duplicate @ 
< asting’s of iron, steel 3 
or bronze, or forg 
ings coming within & 
14" diam. # 
by 7° long 4 
Chis ma- & 
chine does & 
its work au 
tomatically 4, 
and with ¢ 
a rapidity and accu- # 
racy that results in 
prohts of no mean ; 
worth \nvy man $} 
with sense enough a3 
to hand the machine ¢ 
work can operate it, 2 
ind inasmuch as the ; 
machine does all the & 


work 1utomatically 


no chance # 


creep in. 


Potter & Johnston [Machine Co., Pawtucket, R. 1, U.S.A. 


NEW YORK: 


LIBERTY ST., 


BRANCH OFFICES—Bos E—54 Avenue de Neuilly, J. Ryan, Manag FOREL 
I ¥, Scotlan . ard 


CLEVELAND OFFICE: 513 Williamson Building. 


N ENI 
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Special Machines and beng 
Beaman & Smith Co., Prov., R. 

Lilgram, Hugo, Philadelphia, Pa. 
Birdsboro Steel Fdry. & Mach. 


Co., Birdsboro, Pa. 

Blanchard Much. Co., The, Bos- 
ton, Mass. 

Dallett Co., Thos. [1., Phila., Pa. 


Fenn-Sadler Machine Co., Hart- 
ford, Conn. 
General Mfg. Co., New York. 


Hoefer Mfg. Co.,” Freeport, Ill. 


Lasse Mch. Tool Co., Cleveland, 

Ohio. 

eam | Mach. Co., Watertown, 
Mechanical Accountant Co., 
Providence, R. 1. 

Mechanics Machine Co., Rock- 
ford, 

Nutter, tjarnes & Co., toston, 
Mass. 


Practical Mfg. Co., New York. 

— a Whitney Co., Hartford, 
Co 

@eern "City Mach. Tool Co., Cin- 
cinnati, O. 

Simonds Mfg. Co., Pittsburg, Pa. 

Torrington Mfg. Co., Torrington, 
Conn 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wellman Sole Cutting Mach. Co., 
Medford, Mass. 

Speed Changing Counter- 
shafts 

Cresson Co., Geo. V., Vhila., Pa. 

Gisholt Mach. Co., Madison, Wis. 

Reeves Pulley Co., Columbus, Ind. 

Speed Changing Tulley Co., In- 
dianapolis, Ind. 

Sprockets 


Boston Gear Wks., Boston, Mass. 


Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O 


Stampings, Welded 
Standard Welding Co., Cleve., O. 


Stamps, Steel 


Schwerdtle Stamp Co., 


Bridge 
port, Conn. 


Steam Specialties 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crane Co., Chicago, III. 

Crosby Steam Gage & Valve Co., 
Boston. Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 


Steel, Machinery 

Baldwin Steel Co., New York. 

Boker & Co., Hermann, 
York. 

Firth-Sterling Steel Co., 
ler, Ia. 

Peter A... New York. 


Kdwin R., Chicago. 
Unies, Drawn Steel Co., 
Falls, 


Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co.. 


New 
Demm.- 


Frasse (C'o., 


ae & Co. 
Ill. 


Leaver 


Cleveland. 0. 


Union Drawn Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Tool 
Baldwin Steel Co., New York. 


Boker & Co., Hermann, New 
York. 

Firth-Sterling Steel Co., Demm- 
ler, Pa. 

Frasse Co., Peter A., New York. 

ae & Co., wdwin R., Chicago, 

Patterson, Gottfried & Ilunter, 
Ltd., New York 

Union Drawn Steel Co., Beaver, 


Falls, Pa. 
Ward & Son, Edgar T., Boston, 
Mass. 


Straightening Machinery 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa 

Brightman Mfg. Ce. Shelby, O. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Springfield Mch. Tool Co., Spring- 
field, O. 


Straightener, Hydraulic 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Swaging Machines 


Hxcelsior Needle Co., Torrington, 
Conn. 





Switchboards 


C & C Electric Co., New York. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Blec. Co., New York. 

Triumph Blec. Co., Cincinnati, O. 

Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 


Switches 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis 

Electric Controller & Supply Co., 
Cleveland, O. 

Stanley Blec. Mfg. Co., Pittsfield, 
Mass. 


Tapes, Measuring 


Keuffel & Esser Co., New York. 
Starrett Co., L. 8., Athol, Mass. 


Tap Holders 
Errington, F. A., New York. 


Tapping Machines and At- 
tachments 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Beaman & Smith Co., The, Provi- 
dence, R. |. 

Bickford Drill & Tool Co., Cin.. O. 

ae yoo. Tool Co., Cin- 
cinnati, 

Errington, we. A. &. ¥. Cit 

Fosdick Mach. Tool - © cin., O 

Garvin Mach. Co., New York. 

Geometric Tool Co., New Laven, 
Conn. 

Gould & Eberhardt, Newark, N. J. 

Hart Mfg Co., Cleveland, O. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Modern Tool Co., Erie, Da. 

Niles-Bement-l’ond Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 

Tuttle Mfg. Co, H. A., South 
Norwalk, Conn. 

Valentine a Engine Co., Plain- 


field, N. 
Whitney Mig. Co., Hartford, Ct. 


Taps and Dies 
Ray State Tap & Die Co., 
field, Mass. 
Besly & Co., Chas. H., 
We 


Til. 
Card Mfg. Co., 
Mass. 


Mans- 


Chicago, 


Mansfield, 
Carpenter Tap & pe Co. F. EE, 
Pawtucket, ‘ 
Cincinnati | peed & Tap Co., Cin- 
cinnati, 
Cleveland Twist Drill Co., Cleve- 


land, 

Frasse Co., Peter A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Ilammacher, Schlemmer & Co., 
New York. 


Hlart Mfg. Co., Cleveland, 0. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 
Greenfield, Mass 


Conn. 
Reece, E. F., 
Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 
Taps, Collapsing 
Geometric Tool Co., 
Conn 
Thermit 
Goldschmidt 
York. 
Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, 


Billings & Spencer Co., Hartford, 
Conn. 

Hart Mfg. Co., 

Pratt & Whitney Co., 


Conn. 
Rivett-Dock Co., 


New [aven, 


Thermit Co., New 


Cleveland, O. 
Hartford, 


Boston, Mass. 


Time Recorders 


Simplex Time Recorder Co., Gar- 
diner, Mass. 
Tool Holders 
Armstrong Bros. Tool Co., Chi- 
cago, 
Hartford, 


Billings & ‘Spencer Co., 
Con 


n. 
Hoggson & YPettis Mfg. Co., New 
Haven, Conn. 
K. Tool Holder Co., Shelton, 
Hartford, 


Conn. 
Pratt & Whitney Co., 
Conn. 


Tools, Small 


See Machinists’ Small Tools. 





Transformers and Cenver- 
ters 


, General Elec. Co., New York. 


Stanley G. 1. Elec. Mfg. Co., Pitts- 


field, Mass. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, Il’a. 
Transmission Machinery 
American Pulley Co., Phila., Pa. 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Case Mfg. Co., Columbus, O. 

Cresson & Co., Geo. V., Phila- 
delphia, Pa. 

Eastern Machy. Co., New Haven, 
Conn. 

Federal Mfg. Co., Cleveland, O. 


Link-Belt Engineering Co., Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 

lvatterson, Gottfried & Hunter, 
Ltd.. New York. 

Pryibil, I., New York. 


Reeves Pulley Co., Columbus, Ind. 
Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Wood's Sons, T. B., Chambers- 
burg, Va. 
Traps, Steam 
lloughton & Co., 

phia, l’a. 


Sturtevant Co., 
Mass. 


E. F., Philadel- 
B. F., Hyde Park, 


Trolleys and Tramways 


Coburn Trolley Track Mfg. Co., 
Holyoke, Mass. 

Ilarrington, Son & Co., 
I’hiladelphia, Ta. 

Link-Belt Engineering Co., I’hila- 
delphia, l’a. 

Maris Bros., Philadelphia, I’a. 

Niles-Bement-l’ond Co., New York. 


Edwin, 


Yale & Towne Mfg. Co., New 
York. 
Tubing, Steel 
T. R., Brooklyn, 


Almond Mfg. Co., 
- £ 


Turnbuckles 

Merrill Brooklyn, N. Y. 
Turret Head Attachment 
Baker Mach. Co., New Bedford, 


Bros., 


Mass. 
Turret. Heads 
— Mfg. Co., T. R., Brooklyn, 
Turret Machines 
American Tool & Mach. Co., Bos- 
ton, Mass. 
Automatic Mach. Co., Greenfield, 


Mass. 
Bradford Mach. Tool Co., Cincin- 


nati, O. 

Brown & preree Mfg. Co., Provi- 
dence, R. 

Bullard Mach. Tool Co., Bridge- 


port, Conn. 
Dreses Mach. Tool Co., Cincin., O. 
Flather & Co, Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Mch. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Maas. 
Jones & Lamson Mch. Co., Spring- 


field, Vt. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mach. Too! Co., 
Cincinnati, O. 
Mach. Co., 
Niles-Bement-Pond Co., New York. 
Potter & Johnston Mach. Co., 


Pawtucket, R. I. 
— Rg Whitney Co., Hartford, 


Springteld Mch. Tool Co., Spring- 


Massey Watertown, 


— & Swasey Co., Cleveland, 
Oh 
Windsor Mach. Co., Windsor, Vt. 


Twist Drills 
Boker & Co., Hermann, New York. 
Cleveland Twist Drill Co., Cleve- 
land, O. 
Hammacher, & Co., 
New York. 


New York. 

Montgomery & Co., 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 

Niles-Bement-Pond Co., New York. 

Vatterson, Gottfried & Hunter, 
Ltd., New York. 

Standard Tool Co.. Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Unions, Brass 


I mnkenheimer Co.. 
Nol te 


Schlemmer 


Cincinnati. O. 
Springtield, O 


fros. Co., 





Universal Joints 


Baush Mach. Tool Co., 

field, Mass. 
Boston Gear Wks., Boston, Mass. 
Gould & Eberhardt, Newark, N. J. 
Gray & Prior Mach. Co., Hart- 


Vendetbock 1 Tool Works, Hartford, 
Conn. 

Valves 

See Steam Specialties. 

Vises, Metal Workers’ 


Spring- 


Athol Machine Co., Athol, Mass. 

Emmert Mfg. Co., Waynesboro, Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Merrill Bros., Brooklyn, N. Y. 


Parker Co., Chas., Meriden, Conn. 


eo * Pa. 
— Tool Works, Hartford, 
ween Mfg. Co., Bradford, 
a. 


Vises, Pipe 


Curtis & Curtis Co., Bridgeport, 
Con 


Emmert Mfg. Co., Waynesboro, Pa. 

Saunders’ Sons, D., Yonkers, N. Y. 

Williamson Mfg. Co., Bradford, 
Pa. 

Vises, Planer and Shaper 

American Tool Wks. Co., Cin., O. 

Cincinnati Planer Co., Cincin., O. 

Iiendey Mach. Co., Torrington, 
Conn. 

Niles-Bement-Pond Co., New York. 

Queen City Mach. Tool Co., Cin- 
cinnati, O. 


Vises, Universal Machine 
Graham Mfg. Co., Provi., R. I. 


Vises, Wood Workers’ 


Emmert Mfg. Co., Waynesboro, Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Parker Co., Chas., Meriden, Conn. 

Wyman & Gordon, Worcester, 
Mass. 


Watchmen’s Clocks 


Simplex Time Recorder Co., Gar- 
diner, Mass. 

Welding 

Goldschmidt Thermit Co., New 
York 

Welding, Electric 

Cc & C Elec. Co., New York. 

Standard Welding Co., Cleveland, 
Ohio. 

Welding Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

Whistles 

Crosby Steam Gauge & Valve Co., 


Boston, Mass. 
Wire-Drawing Machinery 
Iroquois Mach. Co., New York. 
Wire-Straightening Machin- 

ery 
Iloefer Mfg. Co., Freeport, III. 
Wood Working Machinery 
Pryibil, P.. New York 
Seneca Falls Mfg Co., 

Falls, N. Y. 

Worm Hobbing Machines 
Pratt & Whitney Co., Hartford, 

Conn. 

Werm Milling Machines 
Cleveland Automatic Mach. Co., 


Cleveland, 

Pratt & W hitney Co., Hartford, 
Conn. 

Wrenches, Drop Forged 

Billings & Spencer Co., Hartford, 
Conn. 

Williams & Co., J. H., 

a Se 


Seneca 


Brooklyn, 


Wrenches, Machinists’ 

Athol Mach. Co., Athol, Mass. 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Billings & Spencer Co., Hartford, 
Conn. 

Coes Wrench Co., Worcester, 
Mass. 

Hammacher, 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, 

Wrenches, Pipe 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Bullard Automatic Wrench Co., 
Providence, R. 


Schlemmer & Co., 
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Meeting of the A. S. M. E. at Scranton. 


The fifty-first meeting of the American 
Society of Mechanical Engineers convened 
in accordance with the previously an 
nounced program in the auditorium of the 
Young Men’s Christian Association Build- 
Scranton, Pa., W. F. Mattes, 
the calling the 


to order, 


ing, chair 
committee 


the 


man of local 


meeting and om absence of 


the representative of the Mayor of Scran- 


ton, who was prevented from being pres 
ent, introducing Col. F. L. Hitchcock, vice 
president of the local Board of Trade, 


cordial and 


the 


who, in a very appropriate 


address, welcomed engineers to the 


city of Scranton. During this welcome 


Colonel Hitchcock gave some interesting 


facts connected with the growth of the 
city. He had somehow obtained a mis 
taken idea as to the age of the society, 


and stated that it was older than the city 


of Scranton. This, though a mistake of 


the Colonel's, served to bring out the fact 


that, as a city, Scranton is only about 


thirty-nine years old, having had, thirty 


nine years ago, only inhabitants, 


30,000 


while now it has over 110,000 


There was also a_ short address of 
welcome by the president of the Scranton 
Engineers’ Club, and by the chairman of 
the the 


fact that at a meeting of the society held 


local committee, who referred to 
seventeen 


the 


previously, 


the 


in Scranton 
he had 


committee at that time consisting of only 


years 


served in same capacity, 


member besides himself 


one Upon this 
present occasion he said that engineers 
and others outside of Scranton had ar 
ranged to participate in the welcome to 


be extended to the society, and that it 


had grown into what he referred to as an 


“anthracite proposition” rather than a 
Scranton proposition 

President Freeman responded in behalf 
of the society, and in doing so referred 
to the that the | 


fact sucecessful elec 
tric railway had been installed and oper 


hirst 
ated in Scranton, and that the success of 
this railway had led to the abandonment 
of elaborate plans that had been just previ 
ously made for the installation of a cable 
Mass., 


stitution of an electrical installation which 


railway in Boston, and the sub 


constituted the beginning of Boston’s pres 


ent enormous system of electric, urban 


and interurban railways He also referred 


to the correspondence schools which have 


been so highly developed in Scranton, and 


which have become what might be called 


leading industries of the place 
that a had 


Univer 


one of the 


short time before he 
Eliot, of 


sity, who had been in Scranton studying 


saying 


met President Harvard 


the correspondence schools, and who ex- 


pressed himself as being very deeply im 


pressed by the character and importance 
of the work they were carrying on. Pres 
ident Eliot said, among other things, that 
in a single machine shop in the city of 
Providence, R. |. there were over two 


hundred students of the International Cor 
respondence Schools 
It had been expected, in accordance with 


the program arranged by the local com 


mittee, that there would be scarcely time 


for the presentation of professional papers 


at this session This turned out to b 
erroneous, however, as the addresses had 
not been as numerous as expected, and 


those that had been delivered were brief, 


so that though the meeting had opened a 


half hour late the four professional papers 


were taken up and disposed of in time 
for an early adjournment. The first papet 
was 

THe TRANSFER OF Heat at HicgH TEM 


PERATURES 
Terre 


diagrammatic 


Ind 
tabulated 


By Frank C. Wagner, Haute 


[his is a and 
made 


object of 


record of a series of experiments 


several years ago, the primary 


which was to determine the time required 
to raise plates of iron and steel to a weld 
an open-hearth regen 


Ing 


temperature in 


erative furnace. Descriptions are 


the apparatus employed and of the mode 
of operating 

In the absence of the author, the seer 
tary presented an abstract of the paper, 
and in doing so called attention to the 


fact that, owing to the procedure inaugu 
rated by the Publication Committee it had 


been possible in this instance to have all 


the papers in type in time to be distributed 


among the members thirty days before 


the date of the meeting This had re 
sulted in receiving discussions on some 
of the papers from members residing in 


Che 


as being highly 


England expressed him 


self 


secretary 
gratified at this im 


provement and hoped to secure similar co 


operation between the members and the 
committees on future occasions Chere 
was no discussion of the first paper, and 
the second was taken up, entitled 
STANDARD UNIT OF REFRIGERATION 
By F. E. Matthews, New York 
This 1s a discussion of various matters 


related to practical mechanical re frigera- 


tion. The unit of refrigeration is already 
ascertained, the ton of refrigeration being 


equal to 288,009 British thermal units of 


negative heat, equivalent to the melting of 
2,000 pounds of ice from and at 32 degrees 
Kahr j 
144 British thermal 

to the 


taken 


the latent heat of 1 ne 


inits. The paper gives 


prominence nec Ssity ol 


mdition int 


noting the “from-and-at" cé 


ords of actual performance. It shows how 


the operation of a refrigerating plant de 


pends upon the phenomena accompanying 


evaporation, the same as does a steam-gen 
erating plant for power purposes. “Thet 
modynamically, the boiler of a steam plant, 
composed of a boiler, an engine and a 
surface condenser, corresponds very close 


a ret 


ly to th cooler (boiler) ot igeration 


given of 


Soz 
plant composed of a cool 4 compressor! 
or generator—and a condet t th 
actual capacity of ¢ ich system 1s directly 
dependent upon the amount of the work 
ing liquid evaporated per unit of tim 
from a given te mperature, and at a giver 
pressure and corresponding temperature 


1 


but the ability of either system to attain 


given capacity is dependent on physical 
laws involved in’ the construction and 
operation of the system Phe commercial 
unit of refrigeration requires the element 


of time. “There being twenty-four hours 
in a day, the number of negative British 
thermal units per hour to equal the rate 
255,000 
ot one ton oft retrigeration 1s 
24 
1,200 K. (1), and there being 1,440 min 


utes in a day, the number of 
ish thermal units per 
rate of one ton of refrigeration per twenty 


288,0 v8) 


four hours is 200. (2) The 
1,440 

paper contains valuable tables and some 
elaborate diagrams relating to the theory 
of refrigeration and the condition f ac 
tual practice 

There was a short written dis 1 
by William B. Ennis, but no discus 
by those present 
LORMATION OF ANCHOR ICE AN *RECISI 


[TEMPERA RE MEA REMENTS 


Howard Sarnues VeGu { 


sity Vontrea ( anada 


By Dy 


This paper, when presented at the month 
New York in March of th 
listened to 


ly meeting mn 


present year, was with great 


interest and provoked much earnest in 


quiry on the spo 

Phe opportunity of Professor Barnes tot 
presenting this interesting line of study 
was right at his door. The Lachine Rapids 


of the St. Lawrence, just above Montreal, 


supply the necessary conditions i they 
could be fou nowhere else eit 


nd pe rh ip 


investigations which began 18o0 were of 


an official character, being under the au 
thorization and direction of a commission 
of the city of Montreal, so that the state 
ments and deductions of Professor Barne 
are presented thoritatively lhe papet 


explained quite clearly the theory of ice 
formation, and. espe ly the conditions 
under which fra (frawee if you 
~ ) ‘ l I are formed 
Phe two rely distinet, frazil tc 
ben for ne wate t or near 
tl t hor ice is formed 
on tl ] tt 1 \W ter { the 
ree Dp ( 1 4 rd | itu 
] " ‘ re ly it 
( ( to vst ) thie hitest re 
duction of temperature t m cry 
tallize turated ution Phe 
cTyst I tl 1 vy i ( 
to each othe 1 | ome in con 
tact, no pre t emg 1 red to unit 
them, and int vay | itable tem 
peratul ondit t pongy n 
e formed At treal the fra ce 
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has been found packed solidly to a depth 
of 30 feet under the surface ice. 

Anchor ice attaches to and accumulates 
in masses upon the bottom of a river. It 
forms always in the night and when the 
sky is clear. It forms upon dark bottoms 
rather than upon those of lighter color, 
does not form under a bridge or any other 
overhanging masses that may come be- 
tween the water and the clear sky. The 
water being at or close to the freezing 
temperature, it is cooled so as to compel 
radiating its heat up 
In the 
morning when the sun rises the heat radi- 


the freezing by 
through the water and into space. 


ation is reversed sufficiently to release the 
masses of ice which have formed, when 
they rise to the surface and are carried 
along by the current. 

It must be quite evident that in the 
study of these phenomena the most im- 
portant apparatus is an instrument for 
reliably and minutely indicating tempera- 
Professor 


tures Such an_ instrument 


Barnes has devised. This is an electrical 
platinum resistance thermometer which is 
capable of indicating differences of tem- 
perature of much less than one-thousandth 
of a degree Cent. The instrument com- 
prises a glass tube of not more than % 
inch outside diameter and a little over a 
foot long, with a coil of fine platinum wire 
in it, the two ends projecting to be con- 
nected to any length of leading wire re- 
This instrument is dropped into 
the water where it is required to ascertain 


quired 


the temperature, and the results are read 
from a galvanometer in a riverside shanty. 

The astonishing revelation of this ther- 
mometer when applied to the investiga- 
tion of the phenomena of ice formation is, 
at least to the novice, the minuteness of 
differences of temperature accompanying 
While ice will not 
form, of course, above the freezing point, 


the formation of ice. 


it was found that when the formation was 
most active the temperature never went 
one-hundredth of 1 degree Cent. below the 
freezing point. The lowest temperature 
shown in an elaborate record of test was 

004 degree Cent. 

\fter inviting discussion by the audience 
and none being offered, President Free- 
man, whose work as a hydraulic engineer 
evidently made him especially interested 
in the paper, expressed his high appre- 
ciation of it, and said that the facts that 
had been determined by its author threw 
very much light upon certain problems 
which the hydraulic engineer had to meet. 
specially enlightening were the facts 
brought out that some of the changes 
which take place with regard to the for- 
various 


mation or behavior of ice of 


kinds hinge upon very small ranges of 
temperature, even as small as .or degree 
ahr. down to .oot degree Fahr. Anchor 
ice, he said, was particularly difficult to 
deal with in the more northerly water 

wer plants, and he gave instances of 
the failure of water-wheels to operate, 


owing to the presence of ice, but which, 
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often, after a very few moments of sun- 
shine upon the water, worked perfectly 
and without further trouble. This had 
been inexplicable, but was now made 
plain by the inference to be drawn from 
the paper that the number of heat units 
necessary to be transferred to the water 
in such a case was exceedingly small, yet 
sufficient to make a difference between 
ice of a very troublesome character and 
no ice at all. 

Replying to an inquiry of Chairman 
Mattes, Mr. Freeman said that the mat- 
ter of the agitation of the water had re- 
ceived full consideration, and that it had 
been found by the author of the paper 
that while water perfectly quiescent could 
sometimes be reduced several degrees be- 
low the freezing point without formation 
of ice, yet in running streams there was 
always enough motion to prevent this, 
and that in such streams where the tem- 
perature of the water fell a small fraction 
of a degree below the freezing point, ice 
in some form would inevitably be present. 

Some Types OF CENTRIFUGAL Pumps. 

By William O. Webber, Boston. 

This paper begins by calling attention to 
the great improvements which have been 
made in centrifugal pumping in the last 
decade, while previous to that little ad- 
vance had been made for a long time. It 
then gives a little sketch of the history of 
the centrifugal pump, beginning with that 
of Papin in 1703. The next of prominence 
was Euler’s in 1754, then the “Massa- 
chusetts” pump in 1818 and others down 
to Appold’s which was a feature of the 
London exhibition of 1851. These all 
had a single runner or impeller. In later 
developments other styles and combina 
tions of impellers and cases were em- 
ployed and compounding was resorted to, 
Sulzer, of Switzerland, led in compound- 
ing to be soon and closely followed by 
many others, especially in France and in 
California. The author of the paper has 
himself aided largely in the improvement 
of the modern centrifugal pump, having 
been the first one to design an absolute 
ly balanced compound centrifugal pump 
|! his and several others are illustrated and 
described in the paper, followed by dis 
cussion of the theoretical and_ practical 
conditions of efficiency. The author has 
many things to say in conclusion as to 
the value of the centrifugal pump in dif 
ferent lines of work. “They are as nearly 
impossible of getting out of order and as 
nearly ‘fool-proof’ as it is possible to 
make modern machinery. They occupy a 
minimum of space, can be operated in any 
position, can be made infinitely strong, do 
not get out of repair readily, can be re 
paired easily and the working parts re 
newed readily at a minimum expense.” 

This paper was presented by the secre 
tary, and in discussing it F. V. Henshaw 
said that it seemed as though we were no 
longer confined to the reciprocating pump 


for ordinary service, but that the cen 
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trifugal pump seemed destined to dis- 
place it to a large extent. He called at- 
tention particularly to the advantage of 
the centrifugal pump in connection with 
electric driving, for which service the re- 
ciprocating pump was illy adapted; it be 
ing in fact impracticable to operate a re 
ciprocating pump by an electric motor 
when the pump has less than three cyl- 
inders, these being required in order to 
secure the necessary distribution of the 
torque. He thought also that the centrif- 
ugal pump should prove of special value 
for oil pipe lines. 

Fred Ray, engineer of the centrifugal 
pump department of the Henry R. Wor- 
thington Company, though, as he said, he 
was especially interested in the introduc- 
tion of the centrifugal pump, thought that 
the author of the paper had recommended 
their installation under conditions to 
which they were not adapted in the pres 
ent state of the art, and he believed that 
some of the designs shown in the paper 
lacked the feature of balance necessary 
to the smooth and proper working of 
such pumps. He was inclined to give 
more credit to John Richards and other 
California engineers in the development 
of centrifugal pumps than had been given 
to them by the author. 

H. H. Suplee referred to the difficult 
work accomplished by Mr. Cooper in the 
construction of some very large centrif- 
ugal pumps which he had built some years 
ago, and the cases of which were so large 
as to prevent their shipment over the rail- 
ways in the ordinary manner; the plan 
finally adopted being to secure a coal car 
of such form that it permitted the cases 
to be lowered to a position near the cross- 
ties, and they were thus gotten low 
enough to go through tunnels and under 
bridges, and were shipped across the con- 
tinent in that manner. 

R. H. Rice expressed his regret that the 
mathematics of the centrifugal pump had 
not been developed. Some time ago he 
had investigated the subject somewhat and 
had been unable to find anything on rec- 
ord in the way of mathematics which was 
of any use. He thought that when the 
mathematics of the subject had been de- 
veloped it would be much easier to de- 
pump 
with which a satisfactory efficiency might 
be obtained. 


sign and construct a_ centrifugal 


Some discussion of the general eff- 
ciency of centrifugal pumps followed, one 
member stating that, in his opinion, 65 
per cent. was as high as could be ex- 
pected even under the most favorable con- 
ditions, and that 60 per cent. would be 
more often reached, with 40 per cent. as 
Others maintained 


an easy possibility 


that 65 per cent. was easily and regularly 


reached, and that responsible builders 
would guarantee that efficiency 

President Freeman, closing the discus- 
sion, expressed the opinion that mathe- 


matics would probably turn out to be of 
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little importance in the development of 
the turbine. that it 
be perfected in much the same manner as 


He believed would 
turbine water wheels have been; that is, 
by intelligent cut-and-try methods, and by 
so shaping the vanes and passages for the 
water as to avoid eddies, and to secure a 
favorable discharge of the water. 


WEDNESDAY MORNING'S SESSION 


half hour 


assemble, 


After for about 
for the to 


dent opened the meeting 


an 
the 


walting 
members presi- 
and announced 
that the future sessions would be opened 
the stated the 


program, even though there was but a 


promptly upon time in 


“corporal’s guard” present, he having 


come to suspect that the members gener 
ally 


be delayed and counted upon 


would 
Chey 


anticipated that the opening 
it 
could therefore in the future count upon 
the opening being precisely upon time 
Secretary Hutton 
from the Pacific Coast 
ciety for the A. S. M. E 
at the meeting to be held at the Lewis 


read an invitation 
Engineering So- 


to be represented 


and Clark Exposition, under the auspices 
of the P. C. E. Soc., June 29 to July 1 
and announced in this connection that ar- 
had for 
and of 


rangements been made 
of 


regular rate. 


securing 


a fare one one-third the full 
W. 
senting the committee on the Engineering 
Building in New York, reported progress 


and said that plans had been finally ap- 


Being called upon, C. Hunt, repre- 


proved and accepted, and would be in the 
hands of the builders within a short time. 
He expressed the belief that the commit 
tee had secured the best possible plans 
from the best architect, and appeared very 
that reasonable criticism 


confident no 


would or could be made of the plans or 


that 


building 


announced 
the 


It 
representing 


of the building. was 
engravings 


would be given out about June 20 


H. Haswell, Honorary Member 


Charles 


It announced that the venerable 
engineer, who has just passed his ninety 
the 
the 


greeted 


was 


sixth birthday, had been elected by 


council an member of 


as 


the 


honorary 


society ; announcement being 


with a hearty round of applause 


CHATTANOOGA, TENN 
It was announced that Chattanooga, 
Tenn., had been selected by the council 
as the place of meeting for 1906. Mr 


Newell Saunders, of Chattanooga, was not 
it the time present to respond to the pres 
lent’s invitation to explain the attractions 


but 


subsequently 
be 
» attend 


of Chattanooga, ex 


plained to the society what might ex 


pected by those who may be able t 


the meeting, saying that it was compara 


tively easy for the residents of Chatta 


nooga to entertain visitors, nature having 


done very much for the city and surround 


ing country, besides which there was a 


mterest. In manu 


peopl of 


great deal of historical 


factures he believed the the 
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North had only a very inadequate idea of 
the development going on in the South 
and said that arrangements would be made 
under which visitors in going to and from 
Chattanooga, and also during their stay 
there, would have an opportunity of seeing 
something of this marvelous development 
The general sentiment among the members 
seemed to be that Chatta 


nooga as a place of meeting is a happy 


the choice of 


a good 


one, and a large attendance and 
time are generally expe cted. 


AN OLD “HASWELI 
H. H. Suplee, referring to the election 
of Mr. Haswell to honorary member- 


ship, announced that some time ago he 
had accidentally discovered in a second 
hand book shop, in New York, a copy of 
the first edition of “Haswell’s Engineers’ 


Pocketbook,” issued in 1847. The book 
he described as being about one quarter 
of an inch thick, and upon its flyleaf was 


an inscription by Mr. Haswell presenting 
the book to his friend, Capt. John Erics- 
[he book is thus a memento of both 
Mr. Suplee said 


that he had obtained it for the munificent 


son 


these distinguished men. 


sum of one dollar, and that he proposed to 
present it to the society, an announcement 
which was greeted with hearty applause 

Secretary Hutton submitted the report 
the of 


that every candidate passed by the com 


of tellers election, which showed 


mittee on membership and the council, had 
been elected. There being no further busi 
ness, the consideration of professional pa 
pers was taken up, the first being 


THe MIcROSTRUCTURI AND FRICTIONAL 
CHARACTERISTICS IN BEARING METALS 
By Melvin Price, Lincoln, Ni 
This is a record of an elaborate investi 


the laboratories 
the department of Mechanical 
and that of Metall: 


University. The points chiefly considered 


gation carried out in 


Engineer 
Columbia 


ing irgy at 


were (1) The law of variation of the 
amount of friction with the velocity of 
the sliding; (2) The theory of Charpy 
regarding the function of the hard grains 
and of the plastic ground mass in thi 
microstructure of alloys; (3) The the 
ory of Prof. W. C. Roberts-Austen, re 


lating to the effects produced by elements 


of high atomic vol inguished 


] 
+ 


Tnose 


ume as dis 


from of low atomic volume in bear 


ing alloys. The paper gves a 


resun Ol 
and riment 
the 


have be 1 


previous investigations 


this 


exp 


in line, discu theories relat 


sses 


to friction which advanced 


Ing 


and proceeds to describe the apparatus em 


ployed by the author in his experiments 
He attempted to measure the “force of 
friction” by means of the retardation pro 
duced in the speed of a rotating shaft 
loaded with a heavy disk when the rota 
tion was subject to no other retarding 
force except the friction of the two shaft 
journals Numerous trials were made at 
first without lubricants, but were 
finally abandoned, the recorded and tab 


of 


So5 
lated experiments being all made with 
lubricated surfaces. Difficulty was ex 
perienced in interpreting th lata o 
tained on account of the apparent impos 
sibility of obtaining uniformity, and co 
sideral le space 1S given to the discus 
sion of the various details and their ef 
fects. The latter portion of the paper 
given to the microscopical portion of th 
investigation As to th conclusions 
reached it is not easy for the practica 
man to find in the paper anything of an 
use to him. 

Mr. Sanford Moss presented discus 
sion which had been put in type, in which 
he said that he did not think that the 
author of the paper correctly stated the 
modern belief regarding friction. His own 
belief was that the best statement of this 
modern belief was given by H. F. Moore 
in a thesis presented to Sibley College 
Cornell University, and reported in_ the 
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1281, Vol. 26 He believed that all of 
the author's work was of the class in 
which there is not a perfect m of o 
separating the journal from its bearing 
which is the most difficult condition from 
which to draw definite conclusions lhe 
author he said had drawn no definite con 
clusions, and he believed that the pressure 
of 250 pounds per square inch and an 
initial rubbing velocity of 200 feet pet 
minute were extreme, and that in practice 
they would call for considerable care to 
secure complete and efhcient lubrication 

President Freeman, referring to para 
graph 41 of the paper, wondered if it was 
fully realized by Eastern men that th 
Western universities and technical school 
are doing a great deal of very important 
work along the lines represented by the 
paper under discussion. He said that h 
had a short time before conversed with 
member of an engineering society which 
had held a meeting m Chicago, and thi 
member having expected that the meeting 
would not amount to very much because 
held so far west, had b agreeably d 
appointed; the meeting hay turned out 
to be one of the most teresting and 
protitable ever held by thi ciety Nii 
Freeman did not tate, b the incident 
really show ot course ( degre 
of provincialism, whic s prevalent in the 
East, where there are otherw 
wi informed m«¢ w quired 1 
ntelligent id of what the liddle We 
nd western portior t the own coun 
try are lik ft f people w 

e there 1 | \ ttle « t 
the pap I r expre ng, how 
ever, | ippreciat f the care which 
| bee exer i! } the test 
and the thor th vw tha 
work had been don He b ved that 
such worl d be « r the 
society ) é 

Mr. Suplee c; | tt ti { et t 
which had_ be made n engineer of 
the (senet ; ( D yf Ret 








Sob 


in connection with the high-speed electric 
railroad work which had been done there. 
hese tests having been made to determine 
friction under different conditions and at 
high velocities ; an abstract and translation 
of these having been prepared by the late 
Dr. Thurston and incorporated in a later 


edition of one of his books. ‘These tests 


had shown that the matter of tempera- 
ture is very important in the determina- 
tion of frictional coefficients. President 
Freeman related some experience of his 


own gained twenty years ago, when in co- 
operation with another engineer some tests 
had been made to determine the friction 
of bearing metals, and during these tests 
they had come to realize the extreme dif 
ficulty of being sure that no trace of oil 
was upon the metallic surface under test. 
He said it was really exceedingly diff- 
cult to handle pieces of metal to be test 
ed without any oil upon them 
from the hands or otherwise, and referred 
to the fact that in lithography it is well 
established that to place a recently washed 


getting 


hand upon a lithograph stone will often 
deposit sufficient oil upon the surface to 
enable a good lithograph print to be made 
that the 
erratic and irreconcilable results that had 


from it. He believed many of 
been obtained in tests for friction resulted 
from the fact that where it was supposed 
that no oil was present, there was really 
a light film of oil 


Casr Iron: CRUSHING LoAbps AND MICRO- 
STRUCTURE. 
By W. J. Keep, Detroit, Mich 


‘The test pieces described in this paper 
were prepared by its author, who, we infer, 
is responsible for the general plan of the 
tests and the arrangements for them. He, 
however, credits the making of the crush- 
ing and tensile tests to H. Diederichs, as- 
sistant professor of experimental engineet 
ing, Sibley Cornell University; 
the report of the microstructure to Alpert 


College, 


Sauveur, assistant professor of metallurgy, 
Harvard University, and the polishing and 
etching of the specimens, together with 
the making of the photomicrographs used 
in illustrating the paper, to H. M. Boyl 
ston, S. B. ot the metallographical labora 
tory of Harvard University 

The object of the paper is stated to be 
to make more complete the so-called A. S 


\l. E. series of tests on gray-iron which 
are recorded in the transactions of the 
society, and it 1s stated that these tests 


are valuable on account of their complete 
ness, and because a full chemical analysis 
was made of each size of test bar for each 
of the nineteen series of casts. Tensile and 
crushing tests were made of similar test 
bars, and in making the crushing tests the 
bars were held in the gripping jaws of the 
machine, the 
as giving better results than are ob 


author recommending this 
plan 
tained otherwise and by the usual method. 
of certain test pieces, some 


and 


In the case 


of which were .629 inch diameter, 


others 1.13 inches diameter, and each one 
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of a length equal to three times its diam- 
eter, a diagram is given showing the effect 
on the crushing strength of various per- 
centages of silicon, and also the effect of 
the the test the 
strength per square inch. 
the smaller test pieces, the greatest strength 
of silicon 


diameter of piece upon 


In the case of 
was shown with 
ranging from 1.8 
cent., and with the larger bars the great- 


percentages 


per cent. to 2.25 per 


est strength ranged with percentages of 
silicon from 1.8 per cent. to 2 per cent. 
The smaller bars showed a maximum 


strength per square inch of 82,000 pounds, 
and the larger bars a maximum of about 
73,500 pounds. An interesting series of 
tests was made by cutting test specimens 


from certain portions of larger castings. 


For instance, half-inch cubes were cut 
from the corner of a I-inch square test 
bar, and such cubes showed an average 


crushing strength per square inch of 87,460 


pounds; half-inch cubes were cut from 


the side of a 1I-inch square test bar, and 
such cubes showed an average crushing 
strength of 75,540 pounds per square inch; 
half-inch cubes were cut from the center 
of a I-inch square test bar, and these cubes 
showed an average crushing strength per 
square inch of 69,060 pounds. A number 
of other interesting and instructive tests 
are given, and the difference in strength 
between the small and large castings is 
the author 
that the reason for dwelling upon this at 


clearly brought out, stating 
length is that very few realize that a vari- 
the 
greater variation in strength than a varia- 
that 
the 


ation in size of a casting causes a 


comp Siti yn, and 
test 


strength of any other size of casting must 


tion in chemical 


whatever size of bar is used 


be approximated by a comparison with a 


series of tests of such sizes of castings, 


and cannot be calculated by a mathemati 
cal formula. The best form of test piece 


for crushing tests, he specimen 


says, 1S a 
cast and tested of one square-inch area; 
will not 


that is, 1.13 inches diameter. It 


do to cut a test piece from a larger cast 


because wherever cut it will not rep 


the 
length proportioned to the diameter should 


no 
Wig, 


resent structure of such casting. <A 


he fixed upon as standard. Referring to 


the figures given above for the strength 


of cubes cut from different portions of 


larger bars, the author calls attention to 


the fact that when a section I inch square 


by \% inch thick is cut clear across the 


test bar, it gives a crushing strength of 
112,700 pourds per and a 


test 


square inch; 
the 


gives 56,880 pounds; bu 


inch cube from side of a bar 


t inches square 


a section 4 inches square by ™% inch thick 


would show a greater strength per square 


inch than a section 1 inch square by 


inch thick from a test bar 1 inch square. 


The outside metal in a larger section pre 


vents the metal at the center from being 


crushed Test bars with 8 inches on 


which to measure extensions or compres 


sions, and held in the same grips as are 


used for tensile tests, show the tensile 


June 15, 1905. 

and crushing strength much better than 
by using shorter test bars. In the report 
by Professor Sauveur, he says that for a 
given composition of gray-iron,the smaller 
the particles ot graphite the stronger the 
that a maximum 
strength should have a proportion of com- 


iron, and gray-iron of 


bined carbon somewhere between .7 per 


cent. and I per cent. 

This paper was presented by its author 
that 
had, so far as possible, been left out, but 


in abstract, he stating conclusions 
might be presented at a later time. Re 
ferring to paragraphs 33 and 34 of the 
paper, which constitute parts of the report 
of Prof. Sauveur, the author expressed his 
stated to the 


charac 


surprise at what is there 
effect that 
teristics of samples of gray iron cannot be 
the 
pieces, although cast at the same time and 
the The 
expressed his belief that it was generally 


physical or chemical 


inferred from construction of other 


under same conditions. author 
safe and was the usual practice to draw 
such inferences, and to depend upon them 


There was no discussion. 


SMOKE AND ITS ABATEMENT 
By Prof. Chas. H. Benjamin, Cleveland, 
Ohno. 


The author refers to the prevalence of 


the smoke nuisance in the Middle West, 
says that it is much easier to keep this 
nuisance out than to get rid of it when 
once in, and predicts that it cannot be 
avoided by the enforcement of laws 
against the use of bituminous coal be 


cause the growing scarcity of anthracite 
coal will force the use of bituminous coal 
In greater and greater proportions every 
He 


can prevent this 


where. believes that no legislation 
The problem, therefore, 
for legislators, he states to be not. the 
prevention of the burning of soft coal, but 
how to burn it in such a way that its com 


He 


word “abatement” throughout th 


bustion will not be a public nuisance. 
uses the 
paper, rather than “smoke prevention” or 


“smoke burning,” because abatement he 
believes to be practicable; in other words, 
that the smoke nuisance can be mitigated 


smoke 


is an impossibility under the con 


to a greater or less extent, while 


burning 
ditions which usually present themselves 
will be 


The author, who, it remembered, 


has for several years acted as smoke in 
spector in Cleveland, Ohio, and has done 
work that 
that in his experience he has encountered 


One 


excellent there in line, states 


two*extreme types of unbelievers 


was the citizen who did not believe that 


manufacturers had any rights in the prem 
ises and who clamored for instant prose 
the other the manufacturer 


cution: was 


who considered that smoke was an index 
of prosperity, and regarded any criticism 
or interference as malicious persecution 
The author starts out, in the considera- 
tion of the problem, with three proposi- 
tions : 
(a) 


a nuisance, especially in large cities 


The smoke from bituminous coal is 
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(b) Such smoke can, in the majority of introduction of a damper to regulate this tion and can be largely abated by proper 
cases, be easily abated brought about such an improvement that methods of stoking 

(c) Such abatement can be made a_ there was an evaporation of 8 pounds otf (3) Mechanical stokers offer the best 
source of profit to the owner of the plant, water per pound of coal means of accomplishing 1 result, in 
as well as to the community. The objection that with the automatic medium-sized or large pla 

He expresses the belief that the loss by — stoker fluctuations in the demand for power (4) As smoke abatement result of 
damage inflicted by soft-coal smoke in a_ cannot be taken care of is considered. The — better combustion, economy of fuel is the 
city like Pittsburg or Cleveland probably author believes there is something in this, natural and obvious result 
amounts to hundreds of thousands of dol but thinks it is not as serious as some seem lo these I would like to add one more 
larsannually. This is brought about by the to believe it to be, and particularly withthe a principle which is common to all re 
deterioration of dry goods, draperies and underfeed stoker with plunger feed which — forms 
delicate fabrics on the shelves and count is under the control of the fireman he has (5) An educated and intelligent public 
ers and in the show windows, which de found that it is possible to meet emer sentiment must be the moving and com 


terioration he reveals his knowledge of gencies even more promptly than by hand — pelling force, without which mechanical 


economics by saying is a direct tax firing With the complaint sometimes devices and legal enactments will both fa 
upon the buyer, whereas most people made that stokers cannot be forced, the When the public comes to realize its 
would erroneously say that it is the loss author has no sympathy. He cites cases rights in this matter and that it is unde 
of the merchant. [The book trade, the in which boilers have been forced by no more obligation to submit to this nuis 
author says, suffers similarly, and that the stokers to 75 per cent. above their rating, ance than it is to endure bad drainage 
annual bill for the cleaning of draperies, with practically no smoking, and with an or filthy streets, laws will be enacted and 
rugs and furnishings, and for the redeco- evaporation of 8 pounds of water per enforced and the people will wonder that 
rating of walls and ceilings, all of which pound of bituminous slack. It all depends, they so long submitted to this unreason 
is directly chargeable to coal smoke, is he says, upon the intelligence of the fir ble imposition 
enormous In some places trees and man This paper was present J vy its au 
shrubs suffer in this atmosphere, some of Speaking of the comparative value of hor, who, in presenting it, stated that he 
them being actually killed by the presence expert tests and other means of detet had been glad to not ' coniiicin ts 
of sulphuric smoke mining the relative economy of stokers, 4 pecent dex n by Judge Kohlsaat. of 
Three conditions are necessary for com he believes that the surest method of de Chicems. the fact that the shetement of 
plete combustion: The proper tempera- termining the relative economy of the  cyoke would cost certain concern 
ture, the proper air supply and a thorough two methods is by comparing the coal large sum of money, had no bearing uoon 


mixing of the air and of the hydrocarbon. bills before and after the change, making the rights of those who were annoved of 


his last condition is as important as any, due allowance for any variation of work = jnjured by the smoke. the belief of the 


and is one, he thinks, too often neglected done, and he gives a number of instances author being strongly to the effect. that 


It is this condition which gives the gas or coming within his observation wherein this is the right principl ind it is the 
l Pigrit I ( it, 1¢ l Is t 


liquid hydrocarbon an advantage over the this test has shown very favorably indeed — quty of those who burn soft coal to avoid 
s lid, since the atomizing of the former for the automatic stoker, quoting letters annoving and injuring others. no matter 
ly the steam or air jet insures the most from owners of large power plants in f + costa more to effect l, avoidiemee 
intimate contact between the air and the Cleveland, in which they testify to im Mr. Barrus had generally found users 
fuel The best solution of the smoke portant and larg economies as dem of soft coal willing to abate smoke. but 


pr »blem SO far, the author considers has onstrated by a study of coal bills: which not wil ing to go to much expense in 











come from the introduction of mechanical of course, is the test most likely to appeal doing it : whe cas ‘he cost of 
means of handling the coal, which give a to the average power-plant owner. One = gokers wa ihout one-half the cost of 
uniform feed to the fuel and a corre suburb of Cleveland, Professor Benjamin the bole nd many owner were un 
sponding delivery of air for combustion says, which contains large steel works, has mle tis is § on-eemele Ble wl olltaes 
| It has been estimated that one able-bodied been redeemed in the most remarkabl as well. who di | the paper, took 
man can take care of 200 horse power Of manner by the introduction of automatic exception tn th. a statement 
Loilers when firing by hand; with good stokers, so that there is now a place 1Or that on thle-bodied man could — take 
mechanical stokers he can care for double, human beings to live, where formerly all Gare of only 200. hor power of boil 
and with complete coal- and ash-handling was soot and blackness After making ers with hand firing. He believed that a 
equipment three times this amount all proper allowances, the author believes man could 1 dilv take care of three. four 
Che main features of the various types that a conservative claim of from 10 to 20 or even ve tim that mount Mi 
of automatic stokers are mentioned, and per cent. saving, depending upon how Swasey referred to himself as one of the 
- » | - 
the opinion 1s expressed that the traveling smoky the furnace has been, can usually suilty Cleveland manufacturer referred 
or chain grate, which is rapidly coming je substantiated by comparison of the coal to jn the paper. and spoke in the highest 
into favor 1s, all things considered, the  };Ils before and after introducing stokers, terms of the work of Professor Benjamin 
best form of automatic stoker for ordinary and without resorting to expert tests ‘a the line of emake abate + in hie cits 
conditions, this opinion being based upon Referring to other means of smoke He said that in |] wn works there had 
he fac g s orize al. sc : 1 “ 1 1 
the fact that it is horizontal, so that un abatement, he says that “a recent improve Leon a wreak ih moke. and con 
burned coal cannot run to the rear end, ” lerabl, ; wy after he had 1 
, E 2 ment that promises well is the combination = siderably I onomys ud re 
aud to the further fact that it 1s self ? 1 1 1 marked to | panne tage ee iob “de 
; of steam jets at the bridge wall with oil marked f 
cleaning and need not be disturbed by the pended up { f moke-stack 
’ , , vapor, creating an intense heat at that! ' 
sltice-bar As with every other mechanical : — | | rstand that it 
‘ . point and consuming hydri carbons as they ‘ , “— 
device, however, it needs to be intelli : : on. wei ener ee “ie Warner & 
’ . . . ss throug The expenditure of oil ts ni 
gently handled. Some of the difficulties V4 through sei “ Swasey Compa ee id making itself 
to be overcome in handling it are given, COMparativel) mall, and considerabl ss. aimee ae a ive helieved 
and an instance is cited in which tests economy Is said to result \fter touching iat seiiiathieaias lie nes nt. of th moke 
sat 4 ) ] ra] mS Ss r “a6 
showed an evaporation with a chain-grate briefly upon the gal aspects of the case, emitted from chimne: fF mannfactories 
stoker of only 5.7 pounds ot water per Prote ssor Be nyamil umimarizes tl e mat could h 1 ted by 1] yf cf ye rc ind 
pound of coal. An examination disclosed ter as follows by care 
that the reason for this was the large ex (1) Black smoke is a public nuisances \!. H. Miner. referring to the locomo 
cess of air passing through the compara and should be regulated by legal means tive smoke matter 1 that locomotives 


tively bare grate at the rear end The ias & Sal sul of mmpertect combs ad 1 VY g V1 h et rl us dimen 
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and were developing such great 
amounts of power, that it was practically 
impossible for a man to fire them by what 
has been called the single-shovel method. 
He had recently witnessed the perform- 


ance of a large locomotive on the Erie 


sions, 


road, which, in climbing a grade, had de- 
veloped about 1,200 horse-power, and had 


consumed coal at such a rate as to re- 
quire about five scoops of coal to be put 
into the firebox per minute, and as it was 
necessary between firing to close the fire- 
box door, he thought it would have been 
the 


conditions. 


single-shovel 
method under Mr. 
Brooks referred to the conditions in Chi 
‘cago, and particularly to the railroad and 


impossible to fire by 


those 


tugboat nuisance, which he said were the 
worst sinners in the city, and presented 
conditions which made it extremely diff- 
The 


locomotives 


cult to improve only practicable 
way for the 
the use of coke and tq secure as large a 
firebox as possible, so that the consump- 


tion of coal per unit of grate area could 


seemed to be 


be reduced 

\ general discussion followed, relating 
to the 
stokers and of hand firing, various mem- 


relative economy of automatic 
bers expressing their belief that there was 
no economy in the stokers; some of them 
giving specific instances in which similar 


boilers, fired by automatic stokers of the 


best construction, and with all modern 
appliances, and others fired by hand, 
showed the same net result, as far as 
economy was concerned. This, it was 


explained by the author of the paper, de- 
pended largely upon the character of the 
fuel and Professor 
pressed his confident belief that with the 


used, Jenjamin ex- 


stokers 
coal could be used, and that by its use a 


a poorer and cheaper grade of 


considerably higher economy could gener- 
ally be secured. Referring to the ability of 
firemen to handle more than 200 horse- 
power of boilers, he said that this also 
depended largely upon the fuel used, and 
his belief was that, in burning slack, 200 
horse-power was all a fireman should be 
asked to do, and that he certainly never 
Re- 


been 


would ask his fireman to do more 
had 


made regarding the installation of auto- 


ferring to a statement which 
matic stokers by the United States Steel 
Corporation, the author said this concern 
must have experienced a change of heart, 
as it had been apparently entirely indiffer 
ent to the rights of the public in this mat 
ter in Cleveland during the period of the 
speaker's occupancy of the office of smoke 
inspector. Its officers frankly said that they 
cared nothing about the smoke, and would 
abate it only at their own convenience and 
when demonstrated by tests to be eco 
On the other hand, the 
Cleveland 


nomical to do so. 
railroad companies’ entering 
had heartily co-operated with him in his 
efforts, and the excellent discipline main- 
the had the 


companies to secure better results than 


tained on railroads enabled 


were possible in stationary plants. 
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WEDNESDAY AFTERNOON. 
Wednesday af- 


the 


On the for 


ternoon 


program 
ladies 
affair, 


Was a reception to 


which proved a very enjoyable 
though marred somewhat by the threat- 
ening weather, the men at the same time 
visiting the Correspond- 
Schools the shops 


Company, which 


International 

ence and afterward 
of the Allis-Chalmers 
were originally the Dickson Manufactur- 
ing Company's plant. Most of the mem- 
bers were astonished to witness the scale 
of magnificence on which the equipment 
and methods of work of the International 
Correspondence Schools are laid out and 
organized. Housed in magnificent build- 
ings of the best and most modern fireproot 
construction and with every modern ap- 
pliance for the transaction of routine and 
other business, as well as machinery for 
the manufacturing processes involved, the 
establishment affords an 
ple of thorough and systematic organiza- 


excellent exam- 
tion. 

The members naturally were interested 
in investigating the degree of thorough- 
ness with which the work of the student is 
dealt with, and were generally satisfied 
that the work is thoroughly well done. 
the assistants performing this work are 
mostly young ladies who must possess 
originally a certain degree of education, 
which is supplemented by a special course 
of training, particularly with reference to 
the special work to be done, each worker 
what might be 
a certain line of work, and thus be- 
ing able to detect errors and to help a 
student over difficult points with the mini- 


being called a specialist 


along 


mum of labor and with the least possible 
chance of oversight or mistake. In cor- 
recting drawings, for instance, a method 
of economizing in labor and at the same 
time of securing sure results was noticed 
in the use of what micht be likened to a 
jig or templet consisting of a tracing for 
testing a drawing or of a drawing for 
testing a tracing, and vy hich in either case 
laid the 
naturally a mere gla 


was over student’s work, and 
‘e by trained spe- 
cialists at once reveals all mistakes or 
omissions 

[he visitors were also especially inter 
the 
ment, wherein an exhibition or demonstra 
the French, Prof. 


Edouard Lamaze, was given and the meth 


ested in language-teaching depart- 


tion by teacher of 


ods explained, he operating the phono 
graph and showing how easy it was by its 
text-books 


charts to familiarize oneself with the con 


use and accompanying and 


struction of sentences and accurate pro 
nunciation and accent 
Interesting facts in conection with the 


schools are that about half the mail pass 


ing through the post-office at Scranton 


comes from the schools. The yearly post 
age bill amounts to about $125,000, aside 
from the freight and express bills which 
also are enormous 

One department is devoted to answering 


inquiries brought in as a result of adver- 
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tising, and an average of 1,300 such in- 
quiries are received and replied to every 
working day. 

ALLIS-CHALMERS. 

These shops, which were built in 1882, 
were designed by Mr. Leavitt, and at that 
time represented very advanced ideas of 
shop construction. They 
gaged largely upon  beet-sugar 
machinery and are making also some Cor- 


are now en- 


making 


liss engines, vertical blowing engines of 

large dimensions, and hydraulic turbines 
WEDNESDAY EVENING’S SESSION. 

The session opened promptly at 8.30, 


the first paper being— 

CAN A STEAM TURBINE BE STARTED IN AN 
EMERGENCY QUICKER THAN A RECIPRO 
CATING ENGINE OF THE SAME POWER? 

By A. S. Mann, Schenectady, N. Y. 
The author relates some experience with 

a plant containing three Curtis turbine- 

driven alternators, 40 cycle, 10,000 volts, 

kilowatt 

During the summer months, this station 


each of 15,000 normal capacity 


is operated as an auxiliary to a water- 
power plant, and takes all sudden over 
It has been arranged that when a 
tur 


loads. 
small whistle is blown, one or more 
bines are to be started as soon as possible. 
It has been found that by having different 
men about the station assigned to various 
that the 
auxiliaries can go on simultaneously, the 
a stand-still, 


duties so the manipulation of 
turbines can be started from 
cold, and brought up to full speed, includ 
ing the phasing in, in 2% minutes, a record 
of the time required showing variations 
to 3% Where all 
the auxiliaries have been in and 


of from 2% minutes. 
motion, 
it remained only to start the turbine and 
phase it in on the this 


done in the case of a turbine which 


been 
had 
stood for 24 hours with the throttle valve 
shut tight (though there was a slight leak- 
than 30 
the 


line, has 


not more 


the 


the seat) in 
the 
turbine was up to full speed. 


age 


past 


seconds from start to time 
The author says that the time required 
to start a reciprocating engine of the same 


capacity is usually about 15 minutes, and 


that the turbime can be started in some 
thing less than one-quarter the time 
R. H. Rice said that the paper illus- 


trated the rough treatment to which the 
but 
that there appeared no reason this 
should not be He stated that in the 
turbines made at the 


turbine might safely be subjected, 
why 
done. 
case of new estab 
lishment with which he is connected it was 
customary to start a turbine of 1,500 kw 
capacity and get it up to full speed with 
minutes President Freeman, 
the Hoboken 


that there had been a record performance 


in fifteen 
referring to dock fire, said 
in getting a vessel of the North German 
Lloyd Company away from the dock, and 
asked for information 
which Mr. Suplee replied that he thought 
it had been accomplished in about twenty 


that the 


regarding it; to 


minutes, and vessel was the 
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Kaiser Wilhelm der Grosse; this 


one of the largest vessels afloat, the per 


being 


formance was remarkable, considering all 
the conditions. President Freeman said 
that at the the Chicago fire a 


certain United States vessel had been im 


time of 


periled, and the man in charge having 
been asked why he did not get it away 
stated that under the regulations the only 
course possible for him to take would have 
been to advertise for bids for pulling the 
vessel out, and then to award the contract 
which 


bidder; a statement 


the 


to the lowest 


greatly amused audience 


Notes ON EFFICIENCY OF STEAM GENERAT 
ING APPARATUS 
By A. 


[his paper is supplementary to another 


Bement, Chicago 


by the same author presented at the pre 


vious annual meeting. It calls attention to 


the fact that efficiency in steam generation 
is a very complicated problem, because it 1s 


a result to be derived from the detailed 


efficiencies of various co-operating ele 


ments. It has been a custom to discuss 


boiler efficiencies, but the boiler is only a 
part of a steam generating plant. Perhaps 
of equal importance is the furnace, and in 
stoker is consid 


the 


this paper the grate or 


ered separately from furnace, and 


then the control and manipulation of the 
entire apparatus is another important fac 


tor of efficiency. In discussing the relative 


efficiencies of two boilers, A and B, which 


the author considers to represent the “ex 


treme ranges of efficiency possessed by 


what would be called first-class boilers,” 


the results of experiments with which are 


set forth in diagrams and tables, he seems 


to indulge in a somewhat paradoxical 
form of statement For instance: “It 
has been intimated that there can be no 


effi 


inferior one, because of the 


idvantage in a boiler of superior 


ciency over an 


varying effect of quality of fire, rate of 


driving, etc.” “Excess of air reduces in 


itial temperature; for this reason, flow of 


heat to the boiler is decreased and mor« 
gsoes to the chimney, resulting in a higher 

, ’ 
low Initial 


“As the 


por rer 


final temperature lherefore, 


causes high final temperature.” 


condition of combustion becomes 


the effect of the value of a more efficient 
boiler becomes greater, and a purchaser 
would always realize benefit from it, 
which would not be the case with a good 


furnace and stoker over poor ones, unless 


properly operated.” 


This paper was presented by the secre 


tary, who read a written discussion by A 


\. Carey, in which he endorsed thx 


thor’s separation of the furnace from thx 


boiler itself and gave a general review of 


the subject. Prof. Kent thought that the 
paper could not be adequately discussed 


at the time, and expressed the same opi 


ion of another paper, afterward presented 
the fact that the papers had been issued 
hirty davs previously seeming not to have 
nabled him to prepare discusst the 
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He believed that it was impossible to dé 

termine the efficiency of a boiler by itself, 
that author method 
Mr 


apparatus 


stating the gave no 


of determining it Hirshbaum gave 
an account of an installed in 
connection the 


the Fuller Building, New York, and which 


with boiler installation in 
involved the use of a fan to force the air 
below 
of the stack 
one and a half inches of water. 


the grate to supplement the dratt 
which had amounted to about 
The fan 
produced a pressure below the grate equal 


to about one-half inch of water, and this 


produced an equilibrium within the fire 


box, so that when the door was opened 


there was no inrush of cold air, and all 


infiltration of air through the boiler set- 
ting was prevented, the result being, he 


believed, very favorable; as tests had 


shown. He explained, however, in answer 
to remarks by Prof. Kent that this had 
been done in connection with a cheaper 
and different kind of fuel than had for- 
merly been used 

In discussing the paper Prof. Kent re 
ferred in a general way to boiler tests 


and expressed his belief that as high boiler 
efficiency had been secured in 1876 at the 
at the Centennial Exposition 


tests made 


as had ever been obtained since; that no 
progress had been made in the past thirty 
years in boiler efficiency, and that none 
of the did or 


improve this efficiency He believed also 


devices referred to could 


that in testing improved boiler or furnac« 


appliances comparisons should be mad 


not with the record of the particular boiler 
under test, previous to the installation of 
the device, but with the known best record 
as set forth as a result of the tests to 


which he referred 


PERFORMANCE OF A SUPERHEATER 


By A. Bement, Chicago, Ill 

[his paper treats of the performance of 
a Babcock & Wilcox superheater in con 
the 


short, 


nection with a boiler of 


The 


explanation or 


Same firm 


ly in 


results 


text, which is mere 


discussion of the 


shown in the diagrams, which have been 
plotted from a large number of experi 
ments. 

[his paper was presented by the secre 
tary The only discussion of it was by 


George H. Barrus, and had been put in 


type Mr. Barrus did not agree with the 
author as to the specific heat of 


steam, and believed it w 


ke as much as .75, giving an account of 
experimental work conducted by hin f 
from which he drew his concl 1 

Professor Tac 11S d W red oT i 

bility to reach the meeting in time, and 
paper was therefore d red, and the 
nal paper for the session w ket p 

STEAM-ACTUATED VALVE Gi 
i HH ( } } ‘ ; 
} = ] ‘ ' r | 

[ he thor of t pap SI dep 
catingly of the attempts, co-exte1 e witl 
] . ] 
the history of t steam engine, t 


cure a pertect distribution of steam 

mechanically operated valve gears which 
have necessarily resulted in complicated 
mechanism and excessive friction in thes 
parts and usually limiting the  rotative 
speed of the engine. He then proceeds to 


describe a 14x30-inch engine, with steat 


actuated valves, which has been running 
successfully for the past six months at tl 
Southern Engine & Boiler Work Jack 
son, Tenn., of which the author is the 


superintendent. It is claimed that in thi 


engine 1s secured a perfect distribution of 


steam, that all movements of valves art 
full and instantaneous, the cut-off vary 
ing under control of the governor from 
no load to full stroke and with variable 
compression. There is a closer regulatio1 
as the governor “has absolutely no work 
to perform, but merely indicat the 
point of cut off.” The arrangement ca 


not be clearly described without diagrams 


There is a long cylindrical “ce 


valve” with various channels 


periphery, some of them helical, which 


rotates at the same speed as the engin 
shaft and distributes the steam to piston 
which operate the valves of the engine 
Che moving of this valve endwise, which 


is the function of the 
the distribution of the steam and the op 
the main val 


| he pape T 


accompanied by any 


eration of 
quired. rather curiously not 


indicator diagran 


In discussion, Mr. Suplee referred to a 
steam-actuated valve which had been 


tested, he thought, upon a Babcock & 


Wilcox engine many vears before, and 
Professor Kent thought that a record ot 
the performance of this engine could 


be found in connection with the proceed 


ings of the American Institute Fair for 
the year 1871. Mr. Rice thought it lik 
that the valve described in the paper 
would not prove i eful the author 
thought; that it would fail to work when 
it ought to work t t re would 1 
trouble from leaks, lack of brication, the 
presence of for tter. etc.. and tl 
t would b kely t e sl t-lived 
HUI VAY NIN } ON 
\t the opemng of tl tl 
Sentatio1 oO! prot ol il papel W 
promptly take p, tl rst | y 
Nore on FH or M i Sci 
By H. G. fk 
The following Mr. Reist's paper 
I 
| 
| ‘ D ot 
t 1 ( t 
vary gt ly | the « crew 
made b ‘ ufacture ( 
ed on differ es | ferent p 
p n thu resent fferent ap 
irance The « pany \ wl l 
. iidgeiiicadl 
mnected 1 r of. 
t t tim 1 great ‘ el 
l quent t t 
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afterward it becomes desirable to purchase 


screws manufactured elsewhere, there 
may be an interference with other parts 
of the machine, due to the 
When fillister head screws 
the for the 


to 


variation 1 


size of heads. 


heads 
make 


were used with space 


counterbored, it was necessary 


the counterbore large enough to take the 
maximum size of head, thus not making 
a good appearance when smaller heads 
were used. The same was true in the 
case of flat-headed machine screws. The 
subject was taken up with several manu 
facturers of machine screws and it was 


found that they had no defined standard, 





but were open to suggestions, and were 
! 
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FIG. I. VARIATIONS IN SCREW HEADS 
willing to supply screw heads to any or 


dinary dimensions without much if any 


extra cost. The extreme variation in di- 


mensions found is shown graphically in 


the accompanying drawings by full lines, 


from which it will be seen that there is 
great irregularity, and, as stated above, 
the same manufacturers will in) some 
cases supply larger heads proportionally 


than others. (See Figs. 1, 2 and 3.) 


In order to establish uniformity in our 





own works, we prepared the accompany 
— 
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FIG, 2. VARIATIONS IN SCREW HEADS 


ing formula and table giving the shapes 


and dimensions of the heads of the 
size of screws” ordinarily used The 
shapes and proportional dimensions of 


these heads are shown by the broken lines 
the of 
these 


forms 
that 


the drawings of several 
heads. It 


heads present a uniform appearance, and 


in 


screw will be seen 
by submitting the table of dimensions we 
difficulty in obtaining screws 


fact, the 


have had no 


to the dimensions shown—in 
manufacturers have expressed themselves 
as pleased to have a standard to work to 
to uniformity in 

the Society ) 
of 


would 


In order establish 
(appointed by 
the 


threads, 


a committee 


at work on standardization ma 


chine screw and it seem 
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to him that a from them along 
these lines might make a valuable appen- 
dix to their work. 

In discussing the paper, L. 
game, chief draftsman for Brown & Sharpe 
the 


be preferable to 


report 


D. Burlin- 
Manufacturing Company, expressed 
opinion that it 
recommend the adoption of a flat head 


would 


with round corners for machine screws, 
instead of the round-top heads recom- 
mended by the author of the paper, 


pointing out that with such heads as he 
(Mr. B.) 
sary to be so exact in depth of counter- 


recommended it was not neces- 


and that such screws, used in ma 
a much 


boring, 


chine construction, resulted in 


neater appearance than is secured by other 
forms of screw heads. He believed also 
that the formula given by the author for 
the size of screw heads should be modi- 
fied, as it was not adapted to the entire 
range of sizes, especially in the larger 
diameters. He believed that 


should be introduced; that is to say, that 


a constant 


the diameter of the head should be a fixed 
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lieved that a committee of the society 
might well consider this whole subject, and 
recommend a_ standard of pitches of 
threads for such screws, as well as the 
forms and sizes of the heads 

BeLt CREEP 
By Wm. W. Bird, Worcester, Mass 
In this paper Professor Bird gives an 


account of his method of determining the 














amount, plus a certain proportion of the re 
diameter of the screw, for instance. He FIG. 3. VARIATIONS IN SCREW HEADS 
referred also to the fact that the United 
States standard had proven to be not amount of creep of leather belts when in 
adapted to machine screws, and that finer use under ordinary working conditions, 
threads were generally used. He rec- his conclusion being that under such con- 
ommended these finer threads, and be- ditions there is a creep due to the alter 
N > Length of Machine Screw 
Le N a { N For screws 1 long and less 
A “ xX Length of Thread < %N_ For screws over 1 and including c 
J { % N For screws over Nag 
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nate stretching and contraction of the ably with much greater refinement than cal endowment: mor: depends upon th 
belt as it passes around the pulleys, which persons who make such calculations would) methods of instruction. but most on the 

- l t 

amounts to about I per cent. of the mo generally think of attempting Mr. Bar characteristics of the instructor and 5 
tion of the driver pulley This creep, he rus called attention to the difference b« individuality.” He p s the possible re 
declares, is bound -to take place, and can- tween pulley speed and the pitech-line sults of experimental laboratory struc 
not be avoided by belt tighteners or pulley speed of the belt and in results obtained tion under four hea s tollows 
coverings of any kind. This amount of by considering different portions of the 1. To teach the s it w te ik 
slip—that is, I per cent.—he considers to faces of crowned pulleys. Healsothought the standard commercia 

be legitimate, but thinks it should not, that the percentage of slip would increas 2. To judg ritic XIsting t 
under ordinary working conditions, exceed with the increase of ratio between larg: on record in books and 

I per cent. For carrying on experiments and small pulleys 3. To judge the limits of practical pet 
5 achine Ss constructe | sho . . ormance for mac rer ; 

1 machine was constructed in the shops THe Function or Laporatory Courses px Orman for ma ery 

. oo ) r aaa . , . 

‘ste yte stitute, . ind to know to what ore f 
of the Worcester Polytechnic Institute raz Cuemicutuxm or Encicesernc n k \ i re 
with which the author of the paper is Pennie ergy may be reduced re Its 
connected, this machine consisting essen improved by perfect f g 
tially of two pulleys, one arranged for the 24 Charles Edward Lucke, N.Y. City 1. How pproa Wop 
driver, the other to be driven through the lhe author of this paper first refers t by the applicat 1 of attack 
medium of the belt under test, and at criticism generally made of American to make certai the tio { 
tached to the axis of the driver is a dial, technical schools by foreign instructors npossibilit f 
upon this dial there being arranged a_ particularly by those who, in connection All the metho 
pointer which is driven by means of gear with their attendance at the St. Louis laboratory inst . 
connections from the driven pulley; so exhibition, made some investigatio of mav be 1 1 bet \ 
hat the relative motion between the dial methods pursued here These foreie thi ( ( 
and the pointer indicates the amount of professors seem to have been impressed — nectis vitl »D { 
slip or creep of the belt. Considerable particularly by the lack of uniformity of 1) cript 
difficulty was found in determining the technical imstruction in American schoo ' 
modulus of elasticity of leather belts, this and to have concluded that the unlik ' f 
varying from 12,000 pounds per square methods of handling laboratory apparatu 
inch to about 30,000 pounds per square in our various institutions indicated a lack ; 
incl he increase in this is due largely ot knowledge as to the best method t ) 
to the time element, the author states, for pursu Some of them, its Ss. Wwe 
the belt will usually stretch more if it) quite convinced that the methods genera ( 
has more time, and the conclusion 1s pursued here at wrong lor inst ae O 
! y 
drawn that the modulus increases. witl Professor Armstrong said What tl 
the tension of th belt when it is ru Ileges (American) YT iffering p 
ning, and is probably larger the greater very largely 1s the great overproy 
the speed of the belt Phe author pr ippliances and underpré on of teach 1 
sents the accompanying table, showing the nd of well-prepared student | think if 
percentage of slip of a belt with variou they scrapped the greater part of the pr lata. t ) 
tensions and with moduli of elasticity sions and obtained teachers w ‘ i pat 
varving from 5,900 to 20,000 develop more individuality in tl tudent 
Effective Tension —-Modulus of Elasticity.-— Y ate Here W uw 2s i ’ He 
per sq. in. 5,000 10,000 15,000 20,000 nent nt output ” This . thy is od ‘ j mn of 
25 1) 25 17 12 as 1 re te a 
100 196 ~ ea =a) author of e pap ites, e) 
125 2.44 1.2% B33 2 based 1) { ly 1 by rot 
150 2.91 1.48 ” 74 . 
175 38 1.72 87 Armstrong that t p t ot 
PER CENT. SLIP. viduality 5 ft TINCT 
m of techn l truct | t | 1] j 
In determining the value for the modu " , : , 
conside rs that t Ss question may ) \\ test rt " 1 1 1 14 | 
lus, experiments were made on 4- and 6 
. ; worth discussio1 o I S _ 
inch endless belts, single and double. The, , 
og his paper is intended to bring out s stuck 
tension of the tight side was taken as 50 , :' : , ' 
, ‘ P : . discussion Ife asl the fe wing qu = 
pounds per inch of width for single belts ‘ . 
Ol . ' , P ' P ‘ 
and &o pounds for double, the tension : oe 
P (a) What should be the aim of the t he must them: in othet { 
on the slack side being 20 pounds per : ; ; we 
J r a 4 nica WOTK cle penadeiit upon wmoratoyr 1 no opport t foyr ft , tor 
inch of width for single belts and 32 hy 
Ils f louble bel struction invthing in the least orign \nd 
wounds for double belts ; : 
; (hb) ¢ in there be more that at rit , ‘ 
On the machine mentioned it was found : 
mate aim r technica ) ‘ th tudent 
that by using an elastic band the driver ; , 
aes . - (c) What sl d be the ethod of ‘ who yw ‘ 
could run twice as fast as the driven , se 6 , 
; ; instruction to best accomplish = tl ul t e test 
pulley without regular slip, the difference ; : : ; : 
: and justify the use of the machinery and — consists in t running of engit tted 
in speed being due entirely to the creep J lat 
é ; 4 mstruments of a iboratory with certan t! nt the tindn 
of the elastic band : 1 , , * . 
In discussing the answers to these qu f numer t n these ink 
1 ’ o 1, st} . ste] his ’ ) } 1 +} ‘ * ] y)T ¢ 
This paper was presented by tl See tions, the author says the object ol columns al with 
: a ae .W < . to send ' { t | 
retary, and in a written discussion by M1 protessional e1 eC t t S 
Barrus he referred to the author's stat away thinking men with the equipment states. has ] thing to commend 
ment respecting the allowable belt creep to become good engineers \ good et that t ( great 1 of labor 
of I per cent., and asked for information gineer is the man who can do things 1n _ the part of th { tor ) other word 
as to how this was determined, his idea a certain field of labor, rather than a man tl work of instruct > it 
seeming to be that pulley speeds should b who knows a large number of facts in” go o1 tomatically. On the other 
computed with much greater refinement that same field but is unable to use them.” he states that every problem to be 
than was evinced in the »ap l p “Much depends upon the student's phy the | ratot ' nyst 
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the student as is the design of a pro- 
peller to drive an airship at a given speed 
to the average practical engineer; and 
problems which to the students are anal- 
should, in the author’s opinion, be 


He then goes on 


ogous, 
given to him to solve. 
to describe such work carried on at Co- 
lumbia University under his direction. 

In the laboratory, the student’s attention 
is devoted to finding the answer to a prob- 
lem rather than to filling in columns or 
wondering what to do with the reading of 
what good the 
reading is after he it. This leads, 
naturally, to the rest of the report, which 
contains paragraphs, each with a guiding 


some thermometer, or 


has 


title 

The author finally sums up as follows: 

[here are different methods of execut- 
ing laboratory instruction in engineering 
schools, and these range from the complete 
written instructions method, which might 
be carried out by any intelligent man, to 
which a 
assistance 


the research method, in 


problem is 


pure 
assigned and no 
given for solution except facilities of la- 
boratory and library. Equipment for such 
laboratory instruction is also quite various 
in kind and excellence, but on the average 
represents large outlays of money for in- 
stallation and maintenance. 

It is difficult to see how all the 


with variety of apparatus and method of 


schools 


using the same can accomplish the same 
ends, and it may be that much of our ap- 
paratus is useless, as charged by some 
English critics. From the discussion, how- 
ever, it does seem that the aim of the in 
struction, or the object to be attained in 
the student, may justify both method and 
that old, 


pieces will suffice when the aim is to teach 


apparatus, and worn or small 
the commercial tests, in which case also 
the complete printed report form is _ sat- 
isfactory. When, however, it is the aim 
of the 
neers, in the highest sense, by sending out 
bold and clear-thinking men, well equipped 
with the fundamental principles and their 
the 


method in some form is absolutely neces- 


instruction to make useful engi- 


application, then modified research 


sary. In this case the great range of prob 
lems and variety of the scientific founda- 
material make the most 


laboratory none too good nor need any 


tion complete 


part of it lie idle for want of usefulness. 


In presenting this paper the secretary 
said that in their work at Columbia Uni- 
versity, where he is Professor of Mechan 
ical Engineering, it has been their object 
to entirely eliminate what he referred to 
zs the 
engineering and laboratory work; explain- 
that the 
tice of simply giving specific directions 
for the 
things, and placing little 6r no respon- 


“cook book” method of teaching 


ing that by this he meant prac- 


performance of certain § specific 
sibility upon the student, was not believed 
in and was avoided entirely 


Mr 


an important contribution, and endorsed 


Bement considered the paper to be 


the position taken by its author. He said, 
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however, that it seemed generally much 


easier to obtain money for the installa- 


tion of new or improved laboratory ap- 
paratus than to secure an equal amount 
for proper increase in the salaries of 
professors. 


Hugo Diemer said that, judging from 


his own experience in employing tech- 
nical graduates, our foreign critics are 
justified in their belief that there is a 


certain lack of thoroughness and a tend- 
ency to superficiality. He believed that 
this was due mainly to overcrowding dur- 
ing the course and to attempting to do 
too much. He believed this crowding was 
particularly harmful when’ applied to lab- 
oratory courses. He also thought that in 
order that the student may get the proper 
kind of training his instructor must know 
commercial practice. He closed by the 
expression of the belief that for the good 
of the community, as well as the profes 
sion and the rising generation, the engi 
neer must become more of a factor in 
general life, and that the subject under 
discussion should be given more thought 
and attention by them 


Continuous MFASURING AND MIXING OF 


strep OR PowprrRED MATERIAL IN AC- 


CRI 
CURATE PROPORTIONS. 
Ry ©. N. Trump, Syracuse, N. Y. 
In this paper the author describes a 


machine devised (and patented) by him 
self for accurately mixing various powd 
ered substances. The paper first details the 
difficulties encountered in accurately mix- 
ing different proportions of chemical sub- 
stances, etc., by means of weighing ma- 
chines or by any method requiring the 
constant attention of men, and briefly no- 
tices the various plans that have been 
tried, all of which were found 
less deficient. He then describes his own 
machine, the principal elements of which 
are a horizontal rotating disk, a stationary 
open at both ends, somewhat 
smaller in diameter than the disk 
placed above it, and a stationary knife or 


more or 


cylinder 
and 


scraper which projects inward from the 
edge of the disk, and can be rotated about 
a vertical axis by means of a micrometer 
screw, so that its sharp edge or extremity 
approaches the axis or center of the disk 
hy a variable distance. The 
fed into the cylinder referred to, the lower 


material is 
edge of which ts adjustable vertically, so 
as to leave a varying degree of opening 
hetween the bottom of the cylinder and 
the face of the disk 
disk carries the material against the knife, 


The rotation of the 


which scrapes off a definite amount of it 
It is found 
hy experiment that the degree of accuracy 
this 
material to be 


and delivers it into a chute 


astonishing, 
handled is 


obtainable in way is 
the 


very finely powdered or whether it be 


whether 


coarse—up to cubes of stone measuring 


6 inches. With a machine having a table 
12 feet in diameter and feeding rocks of 
6 inches cube, the variations for single 
revolutions of the cylinder, where some 
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6,000 pounds of material were diverted, 
showed less than 2.5 per cent., and for ten 
revolutions the variations were less than 
4 of 1 per cent. of the quantities handled. 

The variations for finely powdered ma- 
terials are considerably less than this. A 
material delivered to a series of 
where it 
15 tons of material a 


certain 


furnaces, and was necessary to 
handle from 12 to 
day, was delivered by such machines with 
than 50 pounds of variation for a 
day’s run, and the total differences for a 


month for a measurement of 400 tons of 


less 


material showed in one case 108 pounds, 


another pounds; these 
variations being in opposite directions, so 
that it could not be determined whether 


the machine was responsible for the ap- 


and in case 150 


parent variation, or whether it was due to 
inaccuracies of the weighing scales with 
which the measuring was compared. 

For mixing materials, one or more disks 
are superposed, each with its appropriate 
cylinder, sometimes arranged one within 
the other and with the knives arranged 
vertically over each other, so that the ma- 
terial to be mixed is delivered in super- 
the 


possible condition for thorough and uni- 


posed strata, and of course in best 


form mixing. The principle has been ap- 
plied to the making of concrete, and for 
this purpose the machine is mounted upon 
a wagon and arranged to be driven by an 
electric motor. 


The paper was presented by the secre- 
tary in the absence of the author, and 
there was no discussion 

EpocHs IN MARINE ENGINEERING 

By George W. Melville, Rear-Admiral, 

U. S. N., Retired, Philadelphia 

The reading of Admiral Melville's pa- 
per the one of 
Winter’s highly successful monthly 
The title of the 
The history of 


constituted attraction at 
last 
meetings in New York. 
paper fits it accurately. 
the development of modern marine en- 
gineering divides itself quite naturally in- 
which 


special attention seems to have been given 
to the getting out of some detail of the 


to different periods, in each of 


engineering equipment of the ship “all 
there was in it.” Many of the successive 
changes, as the paper says, were “clear 


examples of evolution and others are in- 


stances of the adaptation of land prac- 
tice to marine use, but they all serve to 
show the constant progress.” The first 
epoch was that of the paddle wheel with 
the land engine adapted to drive it. On 


the Fulton, the first American man-of 
war, whose engines were designed by 
Chas. T. Haswell, the present nonogen 
arian engineer, the maximum steam pres 
sure was eleven pounds, the vacuum, 
twenty-four inches and the maximum 
revolutions per minute eighteen The 
adoption of the screw propeller, which 


marked the second epoch, demonstrated 
at once how ill adapted for naval use the 

It took 
action of 


paddle wheel had been all along 


some time to understand the 
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the screw the 


vest shape and arrangement, and to adopt 


correctly, to demonstrate 


the twin screw. The paper speaks in the 
iuthor’s characteristic way of the triple 
screw far as 
under The 


three succeeding epochs had to do with 


and of its tried 


his 


success so 
administration two or 
the details of the steam plant; the sur- 
face condenser, the cylindrical boiler and 
the compounding of the engines being 
successively spoken of. 

Then occurred the advent of mild steel, 
speaking of which the paper says: “It is 
probably difficult for the young men in 
our technical schools of to-day, who are 
familiar almost entirely with mild_ steel 
and very little with wrought iron, to realize 
what a change came in engineering when 
the production of mild 
commercially reliable matter.” 
Draft,” “High Engine Speed,” “The Mul 
“Water Tube 


were successively 


steel became a 


“Forced 
tiple Expansion Engine,” 
Boilers,” “Auxiliaries,” 
the prominent consideration in following 
epochs, last of all coming the Steam Tur 
definite con 


bine, concerning which no 


clusion has been reached among naval 


out 
are: the low full 
speed, the lack of facility and power in 
reversing the difficulty in 
adapting suitable 
work “For 
tary standpoint, the turbine has a great 
the 


authorities. The objections pointed 


economy except at 
and greater 
propellers to turbine 


naval vessels, from a mili- 


deal to commend it, inasmuch as 
machinery will stow very well in the ship 
and be out of harms way, the propellers 
are so small and so well immersed that 
there is no chance for racing even in the 
heaviest seas, and all questions of vibra 
tion are eliminated. The saving of weight 
matter of decided value, if it 


Admiral Melville, in con- 


IS also a 
can be done.” 
clusion, is decidedly of the opinion that 
if he could live to be as old as Mr. Has- 
decided 1m- 
the 


would see some 


the 


well, he 


provements in course of next 


thirty years. 


Mr. Bement, in a written discussion, 
said he believed that the trouble with the 
Bellville boiler, referred to by the author 


as having occurred in the English Navy, 


was not due to lack of familiarity with 
it, but was due to the boiler itself 
John T. Hawkins, who alluded to him- 


self as having been contemporaneous with 
\dmiral Melville up to the date of his own 
resignation in 18609, 
the history of the development of cer- 


reviewed somewhat 
tain phases of naval steam engineering, 
referring particularly to the work of Fred- 
rick E. Sickels. He described Mr. Sick- 
cls as imbued 

He 
eave the performance of some naval en- 
built to 
though a low 


having been thoroughly 


with the “extreme expansion craze.” 


eines his designs, in which, 


initial pressure only was 
vailable, an attempt was made to cut off 
at one-tenth of the stroke, which naturally 


Chief 


Isherwood had shown considerably better 


‘sulted in failure, and Engineer 
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economy with such pressure by cutting off 
at one-half the stroke, or somewhat later, 
on an engine designed by himself to com 
pete with that of Mr. Sickels and to show 
the fallacy of his extreme ideas regarding 
cut-offs. The last of the the 


program for this session having been dis 


papers on 


posed of the deferred paper was taken up 
COUNTERWEIGHTS FOR LARGE ENGINES 


By Prof. D. S. Jacobus, Hoboken, N. J. 


The author of the paper was called 
upon for advice regarding some engines 
which had been installed in an electric 
generating station of the Rhode Island 


and, working 
Bushnell, the 


named 


Company, Providence, R. I., 
in conjunction with Fred N 
the 
and 


chief engineer of 
made applied 
weights to the crank-disks and flywheels 
of the the 
acting to move the beds of the engines 


company 
experiments counte! 


engines which reduced forces 
horizontally from about 65 tons to about 
The engines, which had been 
built by the Filer & Stowell Company, of 
of the 


cross-compound type, direct-connected to 


Ss tons. 


Milwaukee, Wis., were horizontal 


generators. They had cylinders 32 and 
64 inches in diameter, and 64-inch stroke 
The total weight of the reciprocating parts 
for the high-pressure cylinder being 12,750 
pounds, and for the low-pressure cylindet 
The foundation of th: 
the 
upon a 


19,025 pounds. 


building in which were lo 
rested 


which in turn was placed upon the top of 


engines 


cated mass of concrete, 
piles which had been driven through about 
30 feet of silt before reaching a solid base 
When the engines were started the vibra 
tion seemed so serious as to require im 
mediate attention, though an instrument on 
the the 


structed by the author of the paper for 


principle of seismograph, con 


determining the amount of movement of 
the concrete, showed that the total mov 

ment was only about .or of an inch at th 
engine. A chimney was in course of con 
was noted that 
height of 


was considerably 


struction, however, and it 
when this chimney reached a 
130 feet the 


more than after it had reached a greater 


vibration 


height, the conclusion being that at that 
height the chimney vibrated in unison with 
noted 


the speed of the engine. It was 


also that in starting the engines up, when 
they reached a certain speed somewhat be 
low their normal speed, the vibration of 
than 
engines were running in full speed, the 


the chimney was greater when the 


movement of the chimney amounting to 
more than an 1% inch 
the 
effect 
ered important to eliminate the horizontai 
shaking. The 
be added to those already 
were 4,995 pounds on each of the crank 
disks 
the distance of the center of gravity of 
the the crank-disk the 
center of the shaft being 2.38 feet, and for 
the the feet 


In proportioning 
added, 


disregarded, it 


weights to be their vertical 


was being consid 


weights recommended to 
in the engines 


and 3.600 pounds in the flywheel, 


from 


weight on 


weight in flywheel 7.67 


[hough these precise weights and distances 
were not followed, the variation from 
them was small, and not 1 so f 


as the effect 


was concern 
In addition to the mechani problem 
involved, there was an electrical questiot 


which arose due to the effect of the « 


terweight in producing variations of ai 
gular movement, this in the case of two 
engines driving alternating current gen 
erators amounted to about three to four 
pole degrees for each engine, and it wa 
feared that there would be trouble from 


the generators breaking step when being 


run in parallel with their field counter 


weights opposed. On this point Prof. A] 
bert F. Ganz, of the Stevens Institute of 
Technology, was take1 to consultation 
and his conclusion was that no serious 
difficulty arose from this cause, but that 
the generators would operate successful 


and efficiently under the conditions named 


Professor Jacobus having arrived, p1 
sented his paper, and in connection witl 
it F. N. Bushnell, whom the author 
mentioned in the paper, gave a more ex 
tended and detailed account of the ground 
on which the station had been built 1] 
work described in the paper was high 
commended by Messrs. Rites, Barrus and 
gall, the latter speaking particularly of 
the common-sense methods adopted, and 
calling attention to the fact that there 
no such thing as completely balancing 
reciprocating engine; all that can be donc 
is to transfer the lack of balance from tl 
vertical to the horizontal position, or 
vice versa, depending upon the direction 
in which balance is considered to be most 
important. He also referred to the com 
mon idea that an engine may be balanced 
for one speed and not for another, an‘ 
said that this was absurd, for it was evi 
dent that an engine that was out of bal 
ance was simply out of balance, no mat 
ter at what speed it mieht run, only th 


at certain speeds the vibrations produced 
by the engine synchronized with the build 
ing or foundation or surrounding object 
in such a way as to make the lack of bal 
ance apnarent, whereas at other speed 
thev did rot so synchronize, and were, 
therefore, unnoticed My Rite ‘ 
pressed his high appreciation of the paper 
and referred to his own practice of avoid 
ing angular variations of the flywheel hy 
properly proportioning — the same, tl 
weights for balancing being generally put 
in during the manufacture of the whe 

In reply to a question regarding tl 


behavior of the bearings of the engine 
after the addition of the weight Prof 
Jacobus said that the question of the add 


ed pressure upon them had been carefully 


gone into and was believed to be not ex 


cessive, 


it having happened that the bear 
ings were somewhaf above usual practice 
in the first place, and he believed the 


effect of the weights was simply to trans 
fer the momentary maximum journal pr« 


Continued on page d15 
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The Weight of Gas and its Pressure. 

If a closed gas-pipe is exhausted, or, 
in other words, if it contains nothing and 
is then weighed in the atmosphere, and if, 
afterward, illuminating gas at such pres- 
sure as is ordinarily carried in gas pipes 
is put into it, will it then weigh more than 
before, or less? This seems a simple ques- 
tion and easily answered, but it will be 
answered differently by different people, 
and to judge from our own experience, 
will be quite 
though the 


each one who answers it 


sure that he is right, even 


answers of apparently equally competent 


men are diametrically opposite to each 


other. 
This question grew out of a discussion 
which recently took place in a group of 


having been sug 


engineers, the subject 
gested by recent questions growing out of 


the gas controversy in New York city 
The statement had been made that at the 
top of a building the gas pressure is 


greater than at the basement of the same 
building, the 
was that gas has a tendency to rise, and 
that 


ereater 


and reason given for this 


to rise produces the 
the the 


this tendency 
pressure at burners in 
In support 
asserted that the 


stated at the 


upper portion of the building 
of this theory, it was 
the conditions 


this 


pipe under 


beginning of article, with gas in it, 


exhausted 
the 


would weigh less than when 
that a 
“tendency of the contained gas to rise.” 

On the 
of the engineers that the only 


there 


and balloon rises owing to 


other hand, it was contended by 
con- 


one 


ceivable reason why seemed to be 


a greater pressure tn a gas pipe at the top 


of a house than at the bottom was that 


Issues 


the pressure against which the gas 
that is, the pressure of the atmosphere 

is less the higher the altitude, and that, 

which a gas will 


of course, the rate at 


emerge from an orifice, other things re 
maining the same, depends upon the pres 
sure of the medium into which it emerges 
[his man asserted that a closed gas pipe 


tilled 


when empty 


with gas would weigh more than 


that 1s, 
that a 


with everyihing ex 


hausted from it; balloon does not 


rise on account of the “tendency of gas to 


go upward,” but that it rises by the force 
of gravitation; by the weight of the 
surrounding air, the gas serving only to 


distend the balloon and make it displace 
a bulk of air than the 
and its rises 


weight 
that it 


greater in 
balloon contents, so 
for precisely the same reason that a block 
of wood rises when immersed in_ water. 
Only one of the assembled engineers took 


took the 


competent, 


this view, and three opposite 


view These three are well- 


known, educated engineers, and the dis- 


cussion goes to show how. completely 


fannliar phenomena are sometimes misun 
derstood by those who might be expected 


to be familiar with them, and how thor 


oughly a phenomenon which is apparently 
due to a given cause, but really due to a 


different cause, may deceive those who 
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have not given it careful consideration. 
We venture to predict that most of our 
readers who may introduce this subject 
among engineers or mechanics will find 
a surprising variation of views about it, 
and that it will in nearly every 
productive of an earnest and strenuous 
something 


case be 


discussion. Indeed, there is 
about the problem which seems to make 
it extremely difficult for one who happens 
to take the matter to 


vince those who happen to take the other 


one view of con- 


view of it, and it is amusing to observe 
how certain and sure the various dispu 
tants will be as to the correctness of their 
respective and diametrically opposite views 

Of course if the pressure of the gas 1s 
measured with a U-tube, first at the bot 
tom of a building and then at the top, the 
greater pressure will usually appear at the 
top, and that fact will be apt to deceive 
the unthinking and lead them to the false 
conclusion that the 
ally greatest at the top, whereas it is really 


gas pressure 1s actu 
less by just the weight of the column of 
barometric 
altitude 


the air or 
the 


but pressure 


gas, 


is also less at greater and 


is less by a greater amount owing to 


the fact that air is heavier than illuminat 
ing gas, and it is this fact which causes 
the apparently greater pressure of gas 
near the top of the building It is 
owing to this fact also that gas emerges 


top ot a 
bot 


a lesser pressure 


burners at the 
those at the 


from 
than 


It emerges against 


faster 

building from 
tom. 
of the atmosphere, and though the diff 


ence of atmospheric pressure is small it 1s 
considerable relative to the small excess 
of gas pressure above atmospheric pres 


sure 


An Unwise Agreement. 


\ correspondent holding a_ responsible 


position in a machinery building es 


teblishment in England writes us to the 
effect that 


evidence that the Employers’ 


there seems to be conclusive 


Association 


h is some sort of agreement among Its 


members in accordance with which no 
foreman, supermtendent or other man oc 


cupying a position of responsibility in the 


establishment of any member of the fed 
eration can be employed by any other 
inember, unless he first resigns and thus 


throws himself out of employment on the 


chance of getting a new position 
If this is so (and our correspondent pre 


sents evidence which makes it seem very 


probable that it is so), then all we can say 
is that the machinery building employers 
of Great Britain are pursuing a very short 
be something of 


sighted policy. It may 


an annoyance for a machinery building 


establishment to lose a valuable foreman 
or superintendent, but it is much more 
of a misfortune, in our opinion, to have 


one’s hands tied in such a way that a good 
man or a man peculiarly adapted to a cer 
tain position cannot be employed, or any 
overtures made him until he happens to 


be out of employment 
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We attribute a large share of the prog- 
ress of the United States in mechanical 
lines to the fact that employers here have 
generally held themselves at liberty to 
make offers to men whom they considered 
to be desirable. This, we believe, is the 
only practicable way of arranging so that 
the best men will be in the best places, or, 
in other words, so that, as nearly as pos- 
sible, each employee holding a responsible 
position will be in the position best adapted 
to his capabilities; and any action by an 
employers’ federation or by a_ general 
agreement among employers which tends 
to tie their own hands in this matter and 
to prevent them from employing the men 
thought to be best adapted to the service 
required is, in our opinion, a distinct detri 
ment, and ought by all means to be avoid 


ed, notwithstanding the fact that, as we 


all know, it is annoying at the time to 
have one’s best man employed by someone 
else who has offered him better terms 
The remedy, however, when one finds 
himself in that position is to go and make 
an offer to some other desirable man, and 
the result in nine cases out of ten will 
be for the betterment of both establish 
ments. Slave labor has never been found 
to be profitable in the end. The services 
of free men, who, if they remain long in 
a given position, do so because they wish 
to do so, are much to be preferred in 
every way, and especially is this the case 


f respon 


with men who hold positions 
sibility and whose enthusiasm and interest 
in their work it is vitally important to pre 
serve and stimulate in every way 

Some time ago we commented upon 
news sent in by Consular Clerk George H 
Murphy, at Irankfort, Germany, regard 
ing t ss cook-stove, an account of 
which was published in the Daily Consular 
Reports In these reports for June 3, 
1905, there is printed some correspondence 
between the office of the Commissary 
General of the War Department, Wash 
ington, and M. S. Murray, Captain Com 
missary, U. S. Army at Ft. Riley, Kansas, 
where there is maintained by the War 
Department a school for bakers. Captain 
Murray constructed a box in accordance 
with the directions contained in the Con- 
sular Reports, and made tests of a number 
of foods cooked for the army. Hus report 
to the Commissary Department seems to 
be a complete endorsement of all that was 
claimed for the stove. Various things, 
including rice, hominy, beans and _ Irish 
stew, macaroni, fresh meat, potatoes, on 
ions, ete., were boiled for about five min 
utes and then put into the “haybox’”’ for 
various periods up to two hours and a 
quarter, after which they were taken out 
perfectly done, and in some cases more 
palatable than they are after being cooked 
done on the stove or over the fire. The 
reless cook-stove or the “haybox” seems 
to be one of the coming things, and pos 
sesses many obvious advantages, aside from 
the economy of fuel resulting from its use 


- 
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Meeting of the A. S. M. E. at Scranton. 
(Continued from page 813.) 
sure from the horizontal direction or 
side of the bearing to the vertical direc 
tion or bottom of the bearing. Prof. Hut 
ton described his experience with vibra 
tions produced by a machine used m cut 
ting logs into chips to be used in dying 
operations, and said that the disturbances, 
which had been very serious and very 
much objected to by residents in the neigh 
borhood had been demonstrated to be pro 
duced entirely by vibrations transmitted 
through the atmosphere, and not by 
vibrations transmitted through the earth 
This was shown by the fact that any inter 
posed object, even though but a_ fence, 
caused the annoyance to disappear, and 
he believed that where objectionable vibra 
tions appeared from the use of machinery 
it was important to determine whether 
these vibrations were transmitted in_ the 
manner he described, or through the foun 


dation as described in the paper under 


discussion He stated also that in the 


case of tall office buildings it often hap 


pened that the pulsations of the exhaust 
produced vibrations, and that these usually 
manifested themselves in nodes, occur 
ring at various heights in the building; 
points between these nodes being not af 
fected by them 

\s this ended the presentation of pro 
fessional papers, the last business session ot 
the meeting closed, after the adoption of 
the usual resolutions of thanks, expressing 
appreciation of the kindness of the various 
local companies who had extended court: 
sies to the visiting engineers 


guests and of the ve ry efmcient local con 


PFHURSDAY AFTERNOON 


For this afternoon an excursion had 


been arranged through the courtesy of the 
Delaware, Lackawanna & Western Rail 
road, which supplied a special train in 
which the engineers and guests were con 
veyed a short distance out of town and 
given a chance to examine the Hampton 
Central coal plant, boiler plant and water 
hoist This boiler and power plant in 
clude fifteen Babcock & Wilcox boilers 
each of 313 horse-power capacity working 
at 150 pounds pressure, equipped wit! 
McClave stokers, forced and induced draft 
and Green economizers Che coal 1S 
dumped into pockets from the cars, at 


the ashes are dumped into a bore-hole or 


abandoned mine, and thus disposed of 
[The engine plant consists of five 500-kilo 
watt Curtis turbine engines driven by 
steam with 200 degrees superheat, and 
furnish electric power to seven sub-sta 
tions and to the water-hoist. This water 
hoist consists of automatic and electrically 
operated buckets, there being two of these, 
each having a capacity for 17 tons of water 
and lifting the water through a height of 
500 feet; a complete cycle of one bucket 
occupying I minute and 55 seconds. The 


h gf se operated by an baie 18) | rse-powerl 
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motor The new Lackawanna car shops, 
known as the Keyser Valley shops, were 
also visited and inspected hese were 
opened January 3, 1905, and the plant ts 
designed exclusively for freight-car con 
struction and repairs. It includes the usual 
car-shop buildings for wood and iron 
working, all of brick, admirably construct 
ed and arranged, and with the most mod 
ern apparatus for lighting, heating and 
ventilating 

he reception tendered in the evening 
at the club house of the Scranton Bicycle 
Club proved a very enjoyable affair, the 
house being extremely we adapted tor 
the purpose, very beautifully decorated, 


and the function attended by the best of 


Scranton’s people, of whom it evidently 
possesses its full shar There was the 
usual dancing. teasting at i general 
good time 
FRIDAY EX¢ oO 
At 9.30 A. M. tl e who had been able 
to remain tor the purpo together with 
local engineer | r friends, to the 
number of t » went to Walk 
bart where they bh re tl guests of 
the Wilkes! rre 1 I 1] trip was 
made in spe t] Laurel & 
Wyoming \ g | I] " 
do le-track th 1-1 { ( t dl rep 
resenting tl hest 1 1 ot con 
struction, equipment at ) tior It is 
ibout tw t\ ‘ ween scran 
"1 nd Will inch 
one mil g n S« Dunmo 
Sonn) ot ) | 1 tery t 
re | S P Station the 
Hancock S \voca viaduct 
OS2 I t { t pro ching 
itt \ i ry 
It P ’ \\ irre 
> a 1 tf con 
‘i tT } T bh 
ry » S li 
led by r room 
| 1 Lhe 1 plant 
can lat . 00 t power 
| ibcock & Wil 1 of which 
r n pl Dp \ Ror toker 
( fed f an } 1 bunker, and 
blower 1 ‘ the fuel 
The eng ‘ modate three 
engines, two wl n place [hese 
re West vert cross com 
pound, with Corl i gear hey 
perate tl generatol n mu tiple Dou 
DE rent generat sed, furnish 
ng alternating current at 390 volts and 
direct rent t O50 t Phere ire 
four S&oo-kilowatt transformers, which 
rais the current from 200 to 2,000 volts 
After an inspection of th tatian the 
tran pro« eded to Wilke sbarre through 
a most picturesque and interesting coun 
trv which, just at tl t \ rendered 
doubly attractive bv the laurel bushes 


which were in full bloom From them the 


popularly 


\fter a it to tl very interesting 
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ot the Historical Society and a 
tendered by the Wilkesbarre 
hosts at the Hotel Sterling, the party di- 
with individual 


rooms 
luncheon 
vided accordance 
predilections and different groups visited 
the Vulcan Iron Works at South Wilkes- 
barre, builders of hoisting engines, light 


up in 


locomotives and a general line of mining 
machinery; the No. 5 colliery of the Le 
high & Wilkesbarre Coal Company, one of 
the most extensive and best-equipped col 
lieries of the region; the Hazard Manu 
the largest 
wire ropes 
transmission, insulated 
electric wires and the Sheldon 
Axle Works and the Wyoming Monument, 


facturing Company, among 


manufacturers of cables and 
for hoisting and 


cables; 


which is on the west side of the Susque 
hanna river, and marks the resting place 
ot the victims of the Wyoming massacre, 
which occurred July 3, 1778. The car line 
runs through a large portion of the his 
toric Wyoming valley. 

The special train returned to Scranton 
at about 5 P. M., and thus ended one of 
the most pleasant, enjoyable and profitable 
meetings of the society—though marred 
by threatening weather at first and notice 
able the of those 


whose presence is usually 


for absence of many 


counted upon 
and who have come to be generally con 
The total 
Il2 


sidered as among the reliables. 


registration was 204, of whom were 


members 





The daily papers announce, somewhat 


earlier than was intended, the consolida- 
tion of the Ingersoll-Sergeant Drill Com- 
pany and the Rand Drill Company. The 
new consolidation is already incorporated 
under the laws of New Jersey. The In- 
gersoll-Sergeant Drill Company has works 
at Easton, Pa., and the magnificent new 
plant at Phillipsburg, N. J. The principal 
shops of the Rand company are at Tarry- 
town, N. Y 
the works of the Imperial Engine Com- 
pany, Painted Post, N. Y., the Freeland 
Tool Works in West Thirty-fourth street, 


It owns and operates also 





New York, and a foundry at Ossining, 
N. Y 
It is announced that all the financial 


arrangements have been completed for the 


construction of a power plant at the 
“Suck” on the Tennessee river. The 
Chattanooga- Tennessee River Power 


Company is to be chartered at once with 
a capital The lock 
and dam required being part of the gen 
eral plan the the 
river, their construction will be under the 


stock of $3,000,000. 


for improvement of 


supervision of government engineers 
The minimum 


developed will be 36,000, all of which will 


continuous horse-power 


be available for Chattanooga and its in- 
dustries. 





sheaves for wire 


The minimum 


Don't small 
cables; they frequently do. 


sheave diameter should be forty times the 


use too 


diameter of the cable. 
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New Tools and Machine Shop Appliances. 


30-INCH VERTICAL CHUCKING MACHINE. 


Che illustration shows a 36-inch verti- 
used on 
being done on lathes. This 
machine will swing 37% inches and take 
in work 23 inches above the table. The 
same form of octagonal tool-spindle has 


cal chucking machine, to be 


work now 


been used for this machine as is supplied 

















30-INCH VERTICAL CHUCKING MACHINE. 


turning 
feed is 


and 
The 


operated through a rack cut in the spin 


with the vertical boring 


mills made by its makers. 


dle, driven by a pinion on the feed shaft, 
The 


feed worm runs in oil and is driven by a 


extending through the spindle box 


geared feedshaft connecting with the main 
driving shaft through four-step feed cones 


tor 1%-inch belt. A hand-wheel is pro- 
vided for quick return, and the friction 
feed is engaged through a small wheel 
located at the same point. The tool- 
spindle is counterbalanced by a_ weight 
inside of the frame of the machine. The 
hole in the lower end of the tool 


spindle is No. 6 Morse Taper and is verti 
cally over a 115-16 inch reamed hole in 
the table, the 
boring-bar. 


providing for use of a 


The total vertical movement 
of the tool-spindle is 29 inches, and it will 
withdraw inside its box 61% inches to per 
mit removing work without detaching the 
Loring tool. The table, as ordinarily fur 
nished, is 37 inches in diameter, provided 
with eight tee slots in which 34-inch bolts 
can be used. Detachable chuck jaws can 
he furnished, or a complete special chuck 
table to order.’ The table is driven by 
planed bevel gears and turns on a spindle 
fitted with boxes, which are easily ad 
justed and handy to reach. The weight of 


the table and work is taken upon a hard 


ened and ground steel step, submerged in 
oil and adjustable by means of a wedge 
and screw shown in front of the bottom 
fiange of the frame. The driving-cone pul- 
leys have five steps from 12 to 22 inches 
Countershaft 
diameter, 4- 


in diameter, 3'4-inch face. 
pulleys are 19% inches in 
inch face and, at a speed of 82 revolutions 
per minute, give table speeds of from 15 
to 50 revolutions per minute, which will 
provide for boring holes from 1'4 to 5 
inches in diameter at a cutting speed of 20 
Extreme floor space re 
feet 11% 


feet per minute. 
quired is 7 feet 6 inches by 3 
inches, and extreme height to top of coun 
terbalance chain is 8 feet 5% inches 

This 
Bickford & Co. 


machine is manufactured by H 
Lakeport, N. H 
\ DROP HAMMER 

The illustration shows a hand-operated 
drop light 
The head slides upon the two vertical bars 


hammer designed for work 
and may be adjusted for any height of 
drop within the capacity of the machine 
Above the a yoke sliding upon 


the same guides This yoke 


head is 
as the head 




















A DROP HAMMER. 


is connected by rods to levers upon a 
shaft above; to the end of this shaft is 
attached the operating lever. The yoke 
carries two spring latches which snap 
into catches on the head. Immediately 


above the spring latches is an adjustable 


trip which releases them, allowing the 
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ead to fall when it has reached the d 

sired height. At the back of the machine 
re two adjustable counterbalance weights 
hung on levers attached to the hand-lever 
shaft. The 
position and clamped by the knurled screw 
on the left 

by James F. 


head may be raised to any 
This drop hammer is made 
Snediker, 139 and 141 North 


Seventh street, Philadelphia, Pa 


A SPECIAL DOUBLE BROACHING PRESS. 


The half-tone shows a new special press 
brought out by the Ik. W. Bliss Company, 


Brooklyn, for broaching small forgings 


and castings. This press is chiefly notable 
for its simplicity. It is to run continuous- 
ly, so it has no clutch mechanism, but is 
stopped and started by the tight and loose 
This 


intermediate, and the 


pulleys on the first pinion shaft 


shaft drives to an 




















SPECIAL DOUBLE BROACHING PRESS 


latter to the main crankshaft, the resulting 
ratio being 14 to 1. The cranks are placed 
opposite, so that one of the slides goes up 
The stroke of 
each may be adjusted as required up to 10 


The 


work horizontally. 


as the other goes down. 


nches. press can be furnished to 
The distance between 
inches; from bed to 


slide centers 1s 26 


slide, 18'4 inches when the latter is at its 
highest point of travel; and the distance 
from center of slide to frame is 5 inches. 
The total weight of the press as shown 1s 


6,700 pounds 
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\ SPECIAL HORIZONTAL NOTCHING PRESS. 


The half-tone shows a machine designed 
and built by The Toledo Machine & Tool 
Toledo, Ohio, for a special line 
of steam-turbine work 


Company, 
It works up to gO 
inches in diameter, and will space or in 
160 to Of the 
notching operation it is not necessary to 


dex from 1,600 spaces 


speak as it is without novelty. The in 
dexing is done by a worm and gear, the 
worm being operated by a train of gears, 


including change gears and a _ ratchet 
movement. The worm and worm gear 
are cut on special machines, made for the 
purpose. The worm, accurately shoul 


dered, in both directions, moves along on 


the splined shaft as 


the work-carrying 
spindle is adjusted to the diameter re 


quired. The worm runs constantly in oil 


The first indexing-driving shaft has a 
locking disk, which is also the ratchet 
wheel. This wheel is positively locked at 


each stroke of the press on the release of 


School at Hanover 124 Oxds 


pages, with go illustrations 


Jaenecke, Hanover Price, 


The above entitled work forms Vol 


III of a series of electro-technics, edited 
by A. Koenigswerther [his series is ce 
signed particularly for the use of techn 


cal students and is intended to be neithet 


mentary Condensa 


The ' 


give the 


too de p nor too el 
tion is aimed at 


present 
arranged to oldet 


] 


idea of the methods of calculation and the 


manner of performance of continuous 
current machines \ foundation is laid 
ior a knowledge of theory and construc 
tion. One noteworthy feature of the book 


is a table of citations of articles in techni 


cal papers. 


“Das Kommutatormotoren 


ht: 


Funken von 


mit besonderer Beruecksik gung der 


Einphasen-Kommutatormotoren. By | 


Punga 144 6x834-1nch with 69 


pages, 

















the driving pawl. Changing the throw of illustrations. Gebrueder Jaenecke, Har 
SPECIAL HORIZONTAL NOTCHING PRESS 

the crank makes the pawl move the disk over. Price in pamphlet form, 4 marks; 
arm two, three or more notches, as may bound, 4.60 marks 

> re -@ selec rf change 
be required UA good selection of change [he sparking of commutator motors 
gears is provided, « > gears are quic . , 
gears 1 provided, ind the ge il ire quick is here considered. and especial coneid 
‘=. sasily change » machine pro- epi ; 
ly and easily changed. The machine pri eration is given to single-phase comet 
} 4 acc ‘ > 2S Sc ‘x y 
duces most accurate re ult in inde xIN& tator motors. As the contents are laid out, 
and spacing notched work of the kind ten chapters are devoted to the theory of 
indicated. commutator motors, then follow five on 





One of our contemporaries is arguing 
that the taking of the water of Niagara 
for power development will really oper 
ate to preserve the falls instead of de 


them If the were al 


lowed to flow on in full force and volume 


stroying water 
the rocks would be crumbled away bit by 
bit until left but 
The theory here 
but 


there would be nothing 


a succession of rapids 


} 


enunciated is a neat one where's th 


rest of it? 


New Publications. 
“Gleichstromerzeuger und -Mortoren Ihre 
Wirkungsweise, Berechnung und Kon 
struktion.” By W. Winkelmann, En 


gineer, Assistant in the Technical High 


the design of same, and there is an ap 
pendix on the exact theory of repulsion 
The book 
presents the 


motor. abounds in formulas 


and appearance of painstak 


ing work 


Personal. 

Oscar E. Perrigo is now superintendent 
of the Boston Gear Works, 152 Purchase 
street, Boston, Mass 

The American Tool Works Company, 
Cincinnati, Ohio, has appointed Geo. M 
Chandler, 7 North Illinois street, Indian 
apolis, selling agent for its line of ma 
chine tools 

Robert McF. Doble, consulting eng 
neer of the Abner Doble Company, San 
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Irancisco, is in Mexico for the purpose 


of investigating several important hydro- 


electric long-distance power projects. 

W. P. Culver, formerly with the Cleve 
land Motor Car Company, is now the 
Eastern representative, with headquarters 
in’ New York, of the Chain & 
Manufacturing Indianapolis, 
Ind 

J. H. Williams & Co., Brooklyn, N. Y., 


manufacturers of 


Diamond 
Company, 


drop-forgings, have 
opened a branch store at 18 South Clinton 
street, Chicago, IIl., where a large and 
complete stock of their goods will be car- 
ried 


Obituary. 
Edward H. Parks, 


engineer and designer with the Brown & 


for many years an 
Sharpe Manufacturing Company, died on 
June 9 

Captain James W. King, chief engineer 
United States Navy, retired, died in Phil 
adelphia, June 6 
the the Mexican 
during the Civil War. 


position m the navy to which an engineer 


Captain King served in 


War 


He had held every 


navy in and also 


otheer could be called. He was appointed 


Chief of the Bureau of Steam Engineer 


ing by President Grant 
Business Items. 
The Birdsboro Steel Foundry & Machine 
Company, of Birdsboro, VPa., has opened an 
office at 71S Real Estate Building, Broad and 


Philadelphia, and has 


Warfel in 


Chestnut streets, 


placed J I’ charge 

Ingersoll-Sergeant air com 
the Hlomestake 
supplying 19,413 
Five of 


There are seven 


pressors in active service at 
Mine, Lead, S. D., 


feet of per 


cubic 


minute these are 


free air 


of the Corliss type, largest having a 


stroke of 6 feet 


The 
enlarge its 


shortly 
the 
the 


Acme will 
Cleveland, Ohio, by 
brick extension to 


National 
plant at 
a four-story 


Company 


addition of 


main building The rapidly increasing de 
mand for the “Aeme Automatics” and for set 
and cap serews has made more room an ur 
gent necessity 

An important event in the machinery trade 
was the incorporation, on May 31, of Man 
ning, Maxwell & Moore, Ine., composed of 
the well-Known house of Manning, Maxwell 


& Moore and its allied manufacturing com 
panies, the Shaw Electric 
Ashcroft) Manufacturing Company, 
Consolidated Safety Valve Company, 
Hayden & Derby Manufacturing 
the Hancock  Inspirator 
United 
formed 


Crane Company, 
the 
the 
Company, 
and the 
corporation 
the State of 


established on a 


the 


Company 
The 
laws of 


Injector Company 


was under the 


New 
which is 


Jersey, and is basis 


commercial enter 
capital 


kind of 


unique among 
kind, 


There is 


having a paid-up 
but 


pr ises of its 


of S5.000,000 one 


stock, Known as common, non-assessable. The 
officers of the new concern are: Charles A 
Moore, president; John N. Derby, vice-presi 
dent ; Martin Luscomb, vice-president : 


B. Aller, 
Jt., 


vice-president ; 


Blue, 


Colby M 
assistant 


Stephen 


Chester, treasurer; J. OL. 


treasurer; Charles Arthur Moore, Jr., secre 
tay, and Merle S. Clayton, assistant secre 
tary There is to be a board of fifteen diree 
tors, among whom are some prominent New 
York business men. The present directors 
are: Charles A. Moore, John N Derby, 


Moore, Jr.; Colby M Chester, 


Charles <A, 
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Jr.: J. Rogers Maxwell, Edmund C. Con- 
verse, Martin Luscomb, Stephen B. Aller, 
Alfred Brotherhood, Robert A. Bole, John G. 
Emery, Jr.: James B. Brady, P. M. Bro 
therhood and A. J. Babcock. Business will 
be carried on at the home office of Manning, 
Maxwell & Moore, at 85, ST and 89 Liberty 
street, New York, and through their branch 


offices in Boston, Philadelphia, Chicago, 


Cleveland, Pittsburg and St. Louis. The firm 
of Manning, Maxwell & Moore was estab 
lished in 1881, composed of Henry S. Man- 


ning, Eugene L. Maxwell and Charles A 
Moore Mr. Maxwell died about ten years 
ago, and Mr. Moore recently purchased Mr. 


Manning’s entire interest in the business. 


The firm was remarkably successful from its 


inception, and has grown to be one of the 
largest concerns of its kind in this country, 
if not in the world. Of the several manu 


facturing companies involved in this consoli- 
the Electric Crane Company, 
works at Mich., is the manu 
Shaw electric 
this company 
Louisiana 


Shaw 
Muskegon, 
well-known 
The exhibit of 
prize at the 


dation, 
with 
facturer of the 
traveling crane. 

received the grand 
Purchase Exposition, and its works are among 
the largest in the world devoted exclusively to 
of electric traveling cranes. 
Manufacturing Company, 


the manufacture 
The Ashcroft 

whose works are located at Bridgeport, Conn., 
1851, is 


and whose business was established in 


the largest manufacturers of stean 


gages 


one of 

in the world. In addition to steam and pres 
sure gages, it manufactures the celebrated 
Tabor steam engine indicator, the Edson re 
cording gage and an extensive line of pipe 
fitters’ tools. This company was awarded the 
grand prize at the St. Louis Exposition. The 
Consolidated Safety Valve Company, whose 
works are also located in Bridgeport, is the 
maker of the famous “Consolidated” safety 


valve. whieh is made under the original 
Richardson patents, and was the first suc 
cessful) “pop” safety valve ever produced 
The factory of the Hancock Inspirator Com 


busi 
the 
for 


Mass. This 


consists of 


pany is located in Boston, 
established in 


the 


ness, IS7T6, 
Hancock inspirators 
marine, stationary 
B00,0000 of 

This 


vlobe, 


manufacture of 


the feeding of locomotive, 


and boilers. Over these 


instruments are in daily 
Hancock, 


portable 
use company 


also manufactures angle, 
making a 


The 


alve, and is 


trimmings 


Oo-degree and cross. y 


complete line of locomotive 


business of the Hayden & Derby Manufac 
turing Company was established in 1888, 
and the firm has a factory in Boston devoted 
to the manufacture of “Metropolitan” in 
jectors, of which there are over 150,000 in 
use It also makes the “H-D” ejectors and 
other jet apparatus The Consolidated 
Safety Valve Company, the Hancock Inspira 
tor Company and the Tlayden & Derby Manu 
facturing Company all received gold medal 
awards for their exhibits at the St. Louis 
Exposition With the great prestige already 
gained by the firm and _ the various com 
panies, reinforced by the energy, judgment 


and wide acquaintance of Mr. Moore and the 
efforts of the capable men with whom he has 
the this new 


corporation seems to be 


surrounded himself, success of 


well assured 


Manufacturers. 


The Empire Mills, Columbus, Ga... are erect 


boiler house 


ing another 

The Youngstown (0.) Wire & Iron Com 
pany will enlarge its plant. 

The Empson Packing Company, Longmont, 
Colo., will double its plant 

Friend Brothers’ Company, Lowell, Mass., 
will erect a large cracker factory 

It is reported that the Vennsylvania Rail 
road will erect shops at Enola, Da 

Sargent & Co., New Ilaven, Conn, hardware, 


will erect a new five-story building 
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mill at 
$40,000 


The 
Chisholm, 


Mashek 
Minn., 


Lumber Company's 
burned ; 

The town of Kearny, N. J., 
municipal electric lighting plant, to cost $50, 


was loss, 


contemplates a 


A $6,000 addition is being built to the 
plant of the Capital Iron Works, Topeka, 
Kan. 

The Concord (N. H.) Lumber Company has 
completed plans for the erection of a new 
mill. 

The Carman Manufacturing Company, Ta 
coma, Wash., will build a boiler-room at its 
plant. 

The Bristol & Plainville Tramway Com 
pany is erecting a new gas plant at Bristol, 
Conn 

The La Crosse (Wis.) Plow Company will 
make improvements at its foundry, to cost 
$4,000 

The Scranton (Da.) Lace Curtain Manu 
facturing Company will build an addition to 
its mill 

A new $22,000 factory will be erected for 


Groebe, McGovern & Co., Newark, N. J., 
printers. 

The 
clock 


building. 


Ingraham Company, Bristol, Conn., 


manufacturer, will erect a new factory 


The White Sewing Machine Company, Cleve 


land, O., will erect a new plant of very large 
capacity. 


The Stromberg-Carlson Telephone Company 
Rochester, N. Y., 
its plant. 


will double the capacity of 


Young & Metzner, bag and jute manufac 
turers, Long Island City, N. Y., will enlarge 
their plant. 

The Armour Vacking Company. Chicago 
Ill., will erect a new packing plant at Gal 
veston, Tex. 

The <Art Metal Construction Company, 
Jamestown, N. Y will double the capacity 
of its plant. 

The Ford & Donnelly factory and machine 
works, Kokomo, Ind., was destroyed by fire 
loss. S1O,000 

The Birmingham (Ala.) Frog & Crossing 


Company has been incorporated with a capi 


tal of S6O.000 

The Minnesota Vharmaceutical Manufas 
turing Company, St. Paul, Minn., will erect 
2 new factory. 

The Cleveland (Ohio) Asbestos Company, 
recently organized, will build a factory at SO 


Willson 

The L. H. Gardner 
ter, N. Y., will double the size of its plant at 
Mumford, N. \ 


avenue 


Paper Company, Roches 


A forge shop and a laboratory will be 
built for the Leeds & Northrup Company, 
Philadelphia, Da 

The upper mill of the &. Machias Lumber 
Company, Machias, Me., was destroyed by 
fire: loss, S10.000 

The Tennessee Valley Fertilizer Company, 


Florence, Ala, has decided to triple the ca 
pacity of its plant 

The Haskins Bros. soap factory at Sioux 
City, Lowa, will be enlarged by the addition 


of a 85.000 building 


The sawmill, machine and blacksmith shops 


of Akeley & Sprague, Washburn, Wis... were 
burned: loss, $115,000 

> 

The Kurtz Furniture Company, of Fuller 


ton, Pa., will erect a building to be used as 


a machine department 
Phila 
the 


The Keystone Lubricating C 


delphia, T’a., 


ympany, 


has awarded contract for 


erection of a new factory 

The Public Service Corporation, Jersey 
City, N. J., will erect a number of buildings, 
to be used as repair shops 
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Some Locomotive Shop Tools. 


EDITORIAL CORRESPONDENCI 


[he accompanying illustrations show Che illustration shows the appliance as 


some shop and laboratory test appliances, applied to a pair of wheels swung on a 


which are in use at the which are used fot 


the Norfolk & Western 
ake, Va. 


repair shops of pair of iron horses 


Railway, Roan- that purpose The appliance has a \ 


notch at one end, which is applied to th 


A QUARTERING LEVEI pin. The upper left-hand edge of the 


Fig. «t shows an extremely useful ap stem is in line with the center line of the 
It’. > Ss a XL I userul aj 

| ¢ , i 1otch and } ‘e yrolonged xtend 
pliance tor correctly locating driving notch, and hence, | ste ens A 

1 . ’ ] « 7 “eT - of the oe h, - » 
wheels upon their axles with the pins in ‘F0! h the center of the pin. The uppet 


correct right-angle relation, and for test end is bent at an ang 4: 
ing wheels for this relation carries a spirit level. The gove 
In locomotive building shops, wheels are, Gt the stem 1S br yught in 


of course, pressed upon their axles before the center line of the crank, t. ¢., over the 


the crank pin holes are bored, this bor center of the axle, 1 the wh lis then 

















\ QUARTERING LEVE! 
ng being done upon a quartering machine’ carefully turned, until the bubble stands 
which insures the correct relation In at the center of the glass, the pin being 
repair shops, however, it is frequently then obviously at the 45-degree point. ‘The 
necessary to remove the wheels from their hait having been placed on the horse 


xles and to replace the latter wit with the pin of the opposite wh 


ones, and for this purpose the quartering presumably at the lower 45-deg1 point 


machine is not available. It is, moreover, the appliance is next applied to that wl 


irequently desirable to test existing loco If the pins are truly quartered the bubbl 

‘tives in this respect. If a locomotive’ will again stand at the center of the glass 
shows a persistent tendency to run hot nd if it does not » stand tl | 
it may be due to the fact that one or more’ ere obviously out of truth 
pairs of wheels are not properly quartered, In using the appliance when whicels 
and the appliance shown enables the wheels to be placed upon their shaft, tl 
tc be tested without removing them trom first slightly entered in the | 
the locomotive; and, if the crank-pins jong bolts between the spokes, 1 grip 
have a collar behind the side-rods with being not sufficient to prevent furtl 

} { +1 1 


it even taking the side-rods down iustment T he 


821 


in the illustration and ected until true, 
when they are taken to the press, a por 
tion of which is shown in the background, 
and pressed hom« 
} E-SHEI FLANGI ) ERSINKING 
Fig. 2 sl \ rad 
rill press for « é king the rivet 

holes in the flanges of | r sheets, a 

convenient p ot ¢ k, which 

did not happ t nge turned 

t 1 right ne I | Pp 1 into 

p { to s \\ L rie lam 

( sti t DVI ; 

enoug! l d l 
th f } 

‘ \ h 

t a tersink 

Nor ‘ uff 
t » t t nde 

vhich » feed 

t the left-] | \ ail 
n disk. t be 1 
rded DI 

nd tli ( { { mn bye 

tween t ( 1 1 \ hand 

teed ] \ 

RADI I I 
The ree ) | rods in 
mot nethod 
erindi ] ( for 
se rods te desit 
nd t rig. 3 1s 

ntended for t p 
lh princip x ilves, of 

wurse, the rot f tl “ ibout a 
rtical ! ) i trom a 
perpend ir thr tl ‘ of th 
vheel by the req l rad f the corner 

f the cutter, and tl tained directly 

by a zero mark upon the nd disk upon 

| pper slide, whicl nst a 
luated nd 1! t 
red rad 1} 1 wing 
dily around the cor f each tooth 
it or d, tl nt of the 

wheel for tl t ! by tl 

mal hand whee tie tt 
Ina ! h t itter | teeth upon 
ts ends. { d cornet t obvious that 
t] ‘ ( pushed free 
1 the t when tl tet tepned 
ead for tl ext toot he wheel is 
, vithd NY wer hand 
] ' t , t nd then 
retuyt 1 t ( 1 n 1 stop 
pin bea pr 1 tl ir next th 
nd-wl to j 1 hat t correctly 
Tf t th ( tter 

| 11 t | on th 
Ire heing done 

t eT Ip 

t ! ther 
n d . ' hown at 
1 t \ top-pin, 
] | hown near 
v ‘ nl 
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FIG. 2 


COUNTERSINKING FIX 

endwise of the mandrel. The stop for the 

teeth is then supplied by the spring stop 

clearly shown as supported by the same 

split collar and having a knurled head for 
[his 

justment is necessary in order that the 


Inner 
body of the 


adjustment endwise endwise ad 
stop may always abut against the 
cutter before the spring stop 


The ad 


angle of the 


strikes the bottom of the teeth 


justment for the clearanes 
teeth is 


collar around the mandrel 


provided by adiusting the split 


AN INTERNAL GRINDING FIXTURI 


Fie. 4 shows an air-drive grinding fix 


ture which is in large use in these shops 


and for many other purposes than the one 


rrindimg 


shown, which is obviously. the 


out ot a small evlinder Phe attachment 


is simply a little rotary engine driven by 


air and fitted with ball bearings. Its ad 


vantage over an electric motor for the 


Same purpose Is its extrem compactn 


and lightness. The motor is in 


as a stationary bench tool, its use being 


for light grinding and small drilling. It 
is capable of a sp ed of about 3,000 revo 
lutions per minute 
HOSE-TESTING APPARATUS 
Fig. 4 shows an air-driven grinding fix 


includes the machines for 
air-brake hos Th 


the right gives 


oratory and 


testing machine at 


a simple bursting test, its 


novelty consisting in the fact that it is 


an accumulator by which the available 


service pressure is multiplied. The upper 
cylinder receives the air pressure from the 


Service pipes and from its piston depends 


se one 
7 


X 


TURE FOR FLUE-SHEET FLANGES. 


a plunger. which enters the smaller cylin- 
der hanging from the bottom head of the 
large cylinder, the pressure obtainable be- 
ing, of course, the service pressure mul- 
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tiplied by the ratio between 


piston and 


plunger areas. The hose is filled with water 


as, of course, In use 


is the small cylinder 


the hose under test is surrounded by a 


uard, which was removed before the 


photograph was taken 


At the left is a machine for giving the 
Most a 


bending test. The pulley shaft 
carries a crank which oscillates the 


ontal lever up and down through a 


Scotch yoke connection. One end of the 


attached to this lever while the 


Nose 15 
other is secured to the supporting tabl 


In the position shown the hose is ab- 


1 1 


ruptly bent at two places, while with the 


<winging lever in its upper position the 


bose 1s nearly straight. The hose is kept 


under a moderate pressure—about 20 


pounds—through the agency of a reducing 
valve. Between the valve and the hose 
is a diaphragm provided with a small pin 
hole. ‘This hole is 


air for incipient 


sufficient to provide 


leaks and maintain the 
pressure, but when the hose ruptures the 
hole is insufficient to maintain the pres 


When this 


happens the pointer of the pressure gage 


- 


sure which accordingly drops. 


completes an electric circuit, which at 


tracts a magnet, releases a weight, shifts 
the belt and stops the machine. 

The specifications give the number of 
bends which the hose must endure before 
attached to the 
machine to record the revolutions. The 


tailure—a counter being 


automatic stopping teature 1s important, 


as the number of bends specified is larg 
and to watch the machine constantly 
order to stop it when failure occurs would 


be extremely tedious 








RADIUS 


de 





GRINDING FIXTURE 
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It is found that hose which barely 1 ts 
the Master Car Builders’ 
will about 75,000 
fore 


meets these specifications will stand about 


specifications 
endure vibrations be 


that get 


failure, while hos« usly 


100,000. Special and very superior hose has 
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should be analyzed so 


fluxes 


exact composition of all the 


ing into the iron to be made may be 
known 

In making high-grade metal we hav 
to contend with the impurities of the fuel 














FIG. 4 AN AIR 


been known to stand 207,000, while in- 
ferior hose has been known to fail under 
The Norfolk & West 


ern Railway keeps a complete account of 
the life of its hose in service, and, barring 


10,000 vibrations 


accidents of course, the indications of th 


machine and the records of experience are 


found to accord in a very satisfactory 
manner. They also show that a high 
quality of hose is the cheapest in the long 


run. F. A. H 





Melting Steel With Iron.* 


The demand for castings to stand great 
stresses has increased to such an extent 
that foundrymen are often at a loss to 


produce them up to the required specifi 
cations. Foundrymen do not always have 
the 


of any 


iron in their yards to make castings 


strength that may be required, 


but by a judicious use of steel scrap we 


can produce them as desired 


Anyone familiar with pump work wil 


readily understand the necessity of hav 


casting not alone smooth and true 


but 
yet soft enough to machine easily 


ing a 
close eTalne d, 
Mar 


castings go through the machine shop and 


to pattern, clean and 


erecting room, but fail when put under 
test By adding a percentage of steel 
scrap we have in a great measure over 


come this 
When melting steel with cast 


things that 
} 


iron there 


are many require close atten 


tion. In charging the cupola one cannot 
be too careful, and should be certain that 


called 


The weight of 


all the material for in the charge 


is put in. each material 


specified should be correct, the fuel and 
*From a paper by R. P. Cunningham, presented 
at the New York meeting, June, 1905, of the Ameri- 


can Foundrymen’s Association. 


DRIVEN 


GRINDING FIXTURI 


and fluxes charged into the cupola be 


estimated on in_ the 
tend to 


trans 


that we have 
metal All 
the 


strength, and 


sides 


impurities in excess 


weaken metal in tensile and 


verse for this reason there 


is more difficulty in making a successful 


623 
make all the of t 1 with it 
araw wa I { 

nd approac t casting 
When this extr p 1 me 
ng in the t 
Tac 

Uh g t ting 
bears relat f st 
desirable ( 
percentage ( ( \ tor t ( 
he i\ cast ¢ pe pe 
missibl« | be cast 
ng has n elt ealit pow mn 
count of its rapid ¢ he « ' 
effects of the 1 d { castil 
on ack nt I ts Ww ¢ < n nie 
tself somewhat ) 
the metal pt reeptib he ime metal 
which 1s hard u { cast would be 
quite soft i eavy castil My opinion 
Ss that it 1 re des eT I V< mix 
ture with t ! t perce ye ol steel 
that will give theient treneth and 
solidity 

We sometimes doubt the wisdom of th 
engmeer when | ( / casti that 
will stand so many thousand pounds t 
the square inch, because the metal that 
will stand the highest test in the bar 1s not 
always the most desirable It may b 
brittle or flaky, with no elasticity, and yet 
test high. What we m f n practica 
foundry work is a high-grade metal that 
will stand fairly high test and machine 
easily lt t kind of a castn that 








HOS! 


cast when using a large percentage of 
steel scrap 


steel necessarily 


\ high 


increases 


percentage of 


shrinkage, demands closer at 
tention, requires more rapid handling in 


the foundry, and when very high tends to 

















TESTING APPAI 


My method of charging a cupola is as 
follow et us sav that we want to 
make a ting wh W require 4,006 
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pounds of metal, with 25 cent. of 
With a cupola that lines up 48 
inches, we put on the bed 1,200 pounds of 
coke, on top of this 


iron, then 500 pounds of steel, then 500 


per 
steel 
1,000 pounds of 
pounds of iron, then 150 pounds of coke, 
500 pounds of steel, 1,500 pounds of iron 
The the 
should be greater than between the ordi- 


coke next above metal charge 
nary charges, and the pig iron in the next 
charge above the steel should be of the 
same chemical analysis as the iron used in 
the steel, so that if any metal should melt 
run into the steel it 


harm. With the last 
add 14 


and would do no 


amount of steel we 
ferro-manganese to 


We also 


ferro-silicon into 


pounds of 
every 100 pounds of steel used 
put the same amount of 
the ladle 
first 
This metal should be poured as soon as it 


This should be done after the 
metal has been drawn into the ladle 
becomes quiet in the ladle 

If the 


attention 


casting is uneven in thickness 


must be given the shrinkage 
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wrought scrap or hard steel becoming 


mixed with the steel scrap. In either case 
cannot be obtained. 


hard 


satisfactory results 
With 


the casting, while wrought iron increases 


hard steel there are spots in 
porousness, which is very bad if the cast- 
ing is uneven in thickness. 

My opinion is that mixtures of this kind 
the greater 
extent than they have been in the past be- 


will in future be used to a 
cause the demand for this class of castings 
has increased and foundrymen will readily 
see that by this means they can build up 
their present mixtures to show greater 
strength and other desired qualities 

The 


ferent percentages of steel showed that the 


results of eighteen casts with dif- 


highest amount of steel that could be used 


to an advantage is 33 per cent. Above 


this showed excessive shrinkage and only 
The 


strength 


a slight gain in strength highest 


point reached for tensile was 


33,205 pounds, the lowest 31,800 for per 


fect bars. The highest transverse strength 
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Two-Spindle Gun Barrel Driller. 

This is the largest two-spindle machine 
of the gun barrel driller class yet built by 
the Pratt & Whitney Company, it being 


designed for drilling holes up to 3% inches 
diameter. The double bed with the two 
rows of V’s is in one casting with the 


pan, and this casting has a length of 27 
feet and weighs over 9,000 pounds 

The heads are powerfully geared, with 
the driving cones mounted above the spin 
dles as represented, and each spindle has 
speed, ranging from 33 =to 


four rates of 


117 turns per minute. The two carriages 


for the drills are gibbed front and back 


and have independent feed screws directly 
the drill hofers. These lat 


ter are split sockets, wit the top halv: 


underneath 


hinged, and secured by*®swing bolts, as 


shown in Fig. 1, so that the drills may be 
easily removed by simply swinging up the 
lhe drive for the gearing for each 
the 


caps. 


screw is taken from corresponding 

















Setting a riser on the heavy and 
after the mold is full pouring slowly until 
If the 


casting 1s very heavy, it will be necessary 


parts 
the riser is full, obviates trouble 


to feed it, but an ordinary casting will not 
require this 

We have found that by using two brands 
of iron, one high m manganese and the 
other high in silicon, both low in sulphur, 
we can get a much finer-grained cast- 
ing, with more elasticity, than we could 
if we depended on ferro-manganese and 
ferro-silicon to bring these two elements 
up to the desired percentage. I reason it 
in this way: If the manganese and silicon 
are in the pig, they are more evenly dis- 
tributed than when they are put into the 
cupola and depended upon to become thor- 
oughly mixed in it or in the 'adle. We have 
never yet depended upon the pig for the 
entire amount of manganese or silicon 
wanted, but have added each in the pro 
portion given above 

We trouble caused by 


sometimes have 


FIG. I. rWO-SPINDLE GUN BARREL DRILLER. 


shown was 3,335, the lowest for a perfect 
Six bars were cast from 
heat, the 
the middle of the heat, and two at the end. 


bar was 3,180. 


each two at first part, two in 
In every case the two bars cast in the mid- 
dle of the heat showed up best in tensile 
The 


were not uniform and showed small pin- 


and transverse strength first bars 


holes. The last bars showed up badly in 
every instance. Less trouble will be had 
with less than 33 per cent. than above that 


amount of stel scrap in the gray-iron 


mixture 

For ordinary work 25 per cent. steel 
will give sufficient strength for all prac- 
will machine easily and 


tical purposes, 


vet be close grained. This is the per cent. 
| would recommend foundrymen to use 


unless it is for some special work 


One of the great mysteries of this life 


is how our English friends can manage 


to make mere tracing paper smell so vil 


7 
ainously 


spindle as in Fig. 2, by a spur gear, 
which is provided with a clutch mechan 
ism for engaging or disengaging the feed 
at will. The for controlling this 
mechanism by hand is plainly 
the front of the head, as is also the reach 
rod with its two tappets, by which the 
feed 


with the carriage travelling in either di 


lever 
visible at 


may be disengaged automaticall 


rection 


The rate of feed for the screws is va 
ried by means of the change gears in the 
trains leading down from the _ spindles, 


and this gear equipment provides for 48 
changes of feed (in either direction rang 
ing from 0.00078 to 0.0375 inch per turn 


of spindle. The reverse feed is required 


where “pull-back” reamers are to be used 


in finishing the bore, and for such cases 


special chucks are provided which are 


open at one side to allow the tool heads 


to be attached to the bars prior to the en 


rement of the receding feed motion 


gag 
y } 


he feed screws rest in long, half bear 
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ings 


which 


on cross 


~ 


placed stiffening s 


gil 


are located at frequent intervals 
along the bed; and the feed nut in each 
case consists of a half-nut which fits a 


vertical guide formed in the carriage, and 


which is dropped into engag with 


or lifted to cle 


ment 


the screw ar it, by a rock 
shaft and lever mounted on the carriage. 
With the nut disengaged the carriage may 


hand 


which operates a pinion meshing with th 


be traversed by means of a wheel 


f the screw. 
the 


threads o 
For 


end bushings are 


work at 


provided which 


supporting 


ried in supports readily adjustable along 
the bed, and each carriage is supplied witl 
piping connected with a separate pump 

cated at the head end of the machine and 


hy means of which lubricant is forced t 
the point of the drill. The swing of th 
machine is 12 inches and the diametet 
the whole in chuck 1s 5 inches. The ma 
chine will handle lengths of about to feet 
Its weight 1s approx y 13,000 p . 
We read in one of ¢ exchan hat 
1 plant which 1s decidedly mechanical in 
s habits has been discovered in Soutl 


\merica. “From the center of the plant 
hich attaches to the branches of trees 
mg, flat, tub ke stem dey W he 
the plant is thirsty this tube is lowered to 
find water, and as soon as the tip is full 
the tube coils up in a spira rrving the 
water through its leneth to b stributed 
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Practical Hints on Gear Cutters. 


BY T. § 


BENTLEY. 


Now that motor cars are 


so commonly 


employed, gear-cutting jobs are far mors 


frequent than formerly The variou 


speed-changing devices are subject to very 


[ Dismetrat | modute | Tequivaient | Diametral | ™ 
| Pitet Metr t De a I Me 
' > - + * ; 
124 
| 4 
4 
4 ‘ 
‘ 
S 4 
4 4 
TABLE I IAMETRICAL, Cl 
ld nd \ str \ OC 
Sli pid wea not infrequent break 
In such cases time is usually an 
portant consideration, and the broken part 
nust be replaced with the least possibl 
delay 
The proprietor of th learest obbing 








FIG. 2. GUN 
on the roots above.” This is an item 
which has been filling space in various 
papers for the last two or three years. 
We happen to know that the original 


plant grew, not in South America, but in 
the brain of a yarn-spinning marine en- 
gineer who is not altogether a stranger 
to our readers. 





BARREI 





DRILLER HEAD 


be able to do such work if called 


but will need to be familiar with all 


should 
upon, 
the practical points bearing on the case 
if he is to insure satisfaction to his cus 
tomer and profit to himself. It is my pur 
pose to deal with one or two of these mat 
ters about which a good deal of confusion 


exists, and to do so from the standpoint 


825 


-5 


As 


is generally 


than the 


toot} 


ot practice rather theory 


involute form of em 


ployed, I will avoid needless complication 


by confining my remarks to that type ex 


| 
clusively 


When 


a new gear 1s required to replace 


one broken or worn out, the required pitch 
7 ——a uf ’ 
: - | 
i M | 
n 4 | 
| 
n ; 
| 
= 
| 
4 
RCULAR AND METI H 
f P P he de 
l ] ( y thar 
gi gl ipp wing to the 
lact that the old ¢g Ww probably ( 
badly nd eq VO! | y al 
l e been made t ny one of three d 
" ¢ ] , 
or metric pit [he chief difficulty that 
k to aris hat the part 
quire | trictly te py the original 
go r may t n ( ] 1 r ¢ isily ol 
tainabl In such a case it is a great ad 
vantage to be able at once to determine 
whether any cutter which ts available is 
ufficiently near what is required to fur 
ish a passable substitute 


Che diametral-pitch system, which is the 


one adopted by the Brown & Sharpe Man 
facturing Company, and now very gener 
lly used, and the circular-pitch system 
ire of cour familiar to mechanics in 
general 
The module or tric system (which 

used on Continental cars) differs from 
both of the foregoing I he pitch diameter 


divided by the number of 
tl 


in millimeters 
eth 


nN t] re 


exnre 1¢€ pitch 
Cherefore, to obtan ws equiy ilent in the 
ciametral pitch yvstem 25.4 must be di 
vided by the modu The module divided 
by 8.08538 C1VE it eq valent in circular 
pitch expressed in decimals of an inch 
None of the tandard pitches of these 
three systems cor D with any of 
be other 
Table I will be found useful for pur 


poses of comparison, as the regular pitches 


of the three systems are there reduced to 


a uniform basis by expressing them in 


their equivalent circu n decimals 
of 
It 


differences are 


ar pitch i 


an inch and arranging them in order 


will be noticed that occasionally the 


great, while others are al 


most identical in different systems. In 
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the atter cases the substitution ot one 
cutter for another will make no apprecia- kh me ae | “<i o me ] | = 
ht. J I la | | a [ea] ff a a 
ble difference in the result, and may save | 0 |B le |% 13 le WS ine ES sla 
much inconvenience and delay on urgent RATIO 15/2 /8_| 5 Ae 5 le a 5. EE # E 
Be | 4elFa|5e)“e\ba|5e| =r a 5e| #- ba 
repair work , (23 ERE |Z8/eRibe| 28) esi5e abs [7.2| .a/5m 
; , ; - OF J ol Dl el 4el Dilse| Zel. Dil ry 2) 22/5 
[ am no advocate of makeshift methods Fe YE cas Sole | Eig, Sy TES | SE" ite, oy me BE GR lS 
1 1] i PDs] eB PS D&S Sipe] <s\~ <& p&| 4s/~8 
as such, but recognize that in almost all GEARS, | BO |} 5°)..8 Bo|>9|.* a 5° BO/59/5% 
Ole & lO le BIS IEF one Oo is 
cases no attempt is made to secure abso = 16 ei? te I~ |< > an > is 15 
es |B | 2 |} |2 > 
lute theoretical accuracy in gear-cutting, | 
7 . * + ¥ + + f 4 + + 4 + + = + ee + + + + + + 4 
a sufficiently close practical compromise MITRES | 12 | 17/6 }113 | 1s}6 | 14 | 20/6 15! 21/ 5-16] 23/5 |17 | 24]5 | 18] 25! 5 
being all that is aimed at Chis principle tto1g | 22 | 18/7 | 16 | 201 6 ae 
is followed in the matter of the form of 15 | 24/5 = 0) | 32) 4 
| 2 Se 2 ee ee | \ = 
cutters for different sized wheels It t to 14 2/15/27 | | | 15 | 19; 6 | 18} 22] 5 
would be out of the question to use a I! 16 | 27 | 4 || |__| | } 70 | ssi 4 |_| | | | 24] 40) 3 
different cutter for every size of wheel; 1to1g | 2% | 14)7 a 14 | 17/6 16 | 19) 6 18] 22) 5 
therefore eight standard forms. are p18) S24 ff at | 38/3 p24 | 43) 3 | p37) 49/3 
2 7 | 17 | 8} 21]: 
adopted and the wheels from twelve teeth 1to14 |! “ @ iS) 17) 6 | od Ibe 
: 20 | 39/3 | 25 | 49/3 } 30) 8| 2 
to a rack are grouped so as to contorm to + } } * —j} } + j + +-——+-— ” — 
; 12] 14/7 | | #16 | 18]6 | 
the theoretical shape within the limit re 1told fg | asis | 3 | 5712 
~ 3 | ¢ | | oT | 2 
, - _ : . + + + } + + +—--_—+ + + —— 4 a Se es S Nt } } 
ul r oO Satistac +S - “ a s . = : ‘ . . . 
quired for satisfactory workin , 4-12} 18]8 fas] 15} 7 fis | a6 ]7 |15 | 17] 6 |16 | 18/6 | 17 | 19) 6 | 18] 20] 6 
In the same way, while it is impossible dustin 24° | 5413/26 | 58/2 ||28 | 63 |2 |30 | 67|2 |32 | 72/2 | 34 | 76) 2 | 36] 81) 2 
4 } 1 i } i } } + + 4 + } Mf | 4 4 } 4 
to secure theoretical accuracy in the cut ttoos | 2 | 13/8 | 1411517 | 16 | 17/6 18| 19/15 
ting of bevel wheels by means of circular °*? | 30 | 80/2 | |__| 35~}-94 {2 | | 140 |108 | 2. 145] 121] 2 
: I Sof Lae -_ neil oo a kad od Lt EE a ee ot aoe 
formed cutters, results near enough for ,; . 12] 13|}8 }13 | 14]/7 114 | 15 }77$15 | 16 7,16 | 17/6 117 | 18) 6 | 18) 19) 6 
to ; ; : - eo : ss a me : . , ~ 
very many purposes can be obtained in if 36 |114 |? | 39 |124 2 | 45 143 |1 | 45 | 148 1 | 48 152 | 1 [51 162; 1 | 54/171) 1 
this way Of course, specially thin cut —" 12 | 12/8 14 )14/7 | | 16 | 17) 6 } 18) 19/6 
F , 08 9 nr c g 56 | 206 | 4 939 
ters must be used so as to avoid cutting | dl call Rl |__95s eit |__j_ 4 SS | 398) 2 
9 9 é 7 ~ K nk iw ~le ~ . P 
the spaces too wide at the smaller diam rtog Pot fy 28 ih pF | 818 pee | te 17 FS | 167 Fle | 16/7 P17 | 16) 6 718) 19/6 
; 48 {198 |1 152 |215/1 |56 [231 |/1 |60 |248/1 64 /265/1 {168 [281| 1 | 72 | 298] 1 
eter of the gear [The cutters also must M 4 a be eel i ae i i i : ae i Sa Rot i 
t be selected according to the ordinary MITRES | 19 | 27/4 ]20 | 28/4 |}21 | 30/4 /22 | 31} 4 |23 | 33) 4 |24 | 34/4 | 25) 35)3 
< \ bhi atl) } + } + + } 4 } } rt } } 4 } } + } 4 4 ; 4 
grouping of numbers as used with spur 1 to 14 20 | 26) 4 24) 31) 4 
- 25 40/3 30 48/3 
wheel cutters. This is a thing frequently t | ned ss = = i = 
; 1/2 24 | 30 
overlooked by those not well acquainted 1 to 14 . : - : 
; 28 ar 32 15 
with the cutting of bevel gears * } + “| ' } nm r = tat t 
20 | 24/5 26 2 rs 
vo . ‘lecte . ltold | | | 
\ cutter must be selected to suit the iy 30 | 5413 33 | 60 | 2 36 | 65 | 2 
form of the tooth at its larger end, this I rt ¥T | T Yoartestls | | [ TTT Cee Jests | 
being the most important part and giving — [ | |} 135 | 68 {2 lao | velo | 
: . —_}— +— +4 ' - t-—¢ } 
the most advantageous profile to adopt. ‘on 20, 23/5 | | | | j24 | 28) 4 | 
‘ ° Oo a a ] | | 
Instead of taking the actual number of | | 435 | 71/2 |42 85 | 2 
; i }—— 4 —4 EE EEE ee oe = 
teeth in the gear as a basis for the selec ttoz | i | 215 420 22 | 5 }21 | 23 |5 22 | 25/5 23 | 26/4 24 | 27/4 | 25) 28) 4 
; o2 | ele | le feo o | o is ' 
tion of the cutter, another number (al- I} se } ate \? _ } wae ° HI | - - _ } = . 146 ee } : — sad hese = i ats : 
ways larger, but depending on the cone soe | 720 | 22 5 | | 22 | 24) 5 j24 | 26) 4 | 
é , ane = |} 50 |134] 2 5 | 146 /60 |16 | 
angle of the gear) is taken instead. This I | te | 4] ee Le | | eo peti? 
. . 6 9 20/6 #20 | 21/5 2 22 15 22 23 23 2 5 2 25) 5 25 2 
is arrived at by calculating the number of 1 to3 al Toned A ba hae bee 1? | 23) 5 4/5 | 24 5/5 | 6| 4 
a oe “ ; | 57 [181 }1 | 60 190 | 1 | 63 }200 }1 |66 |209}1 |69 |219} 1 172 j228| 1. || 75 | 238] 1 
teeth contained in a spur wheel of radius * ae °F Skee OC Nee 4—+— 
=? s || , os : a | 5 
equal to a line drawn from the large ex 1 to 34 | eee a oh, Vaconh fs pay hae 
= - al —— 2 | }7o |2ze0}1 | | | |r7 jesala | 184 |309/ 1 
tremity of the pitch cone and perpendicu 19 | ale |e 21| 5 2 le2{s |e | 23/5 J23 | eats fea |es|5 |e5| 26|4 
‘ ° , \) | | | | 
lar to it to the axis of the gear. Natur- tos | 76 |314/1.|80 |330/1 |84 |347 [1 | 88 |364/1 | 92 [38011 | 96 |397| 1 hoo 413] 1 
ally this will be different for every change tT T Pg re er oe | a rd ee Bm ee Pe eee es a 
: ; MITRES | 26 | 37/3 |27 | 38/3 | 28 | 40/3 |29 | 41/3 |30 | 43/3 131 | 44/3 | 32] 45/3 
of proportion between the gears; and acai: ea’ im 4 rm 3 | 36 —— I —_— oe im a als 
- \ | | | y >13 | | 2 | 
therefore it is not enough to know the ac 1 tol | | ; | | 35 | 57}2 | | | gol 65/2 
tual number of teeth in the wheel to be me a ae | 341 4 a t Titleist 1 UT hl 
: ae . | . | } | \* ip 
cut; the number of teeth in its fellow L to 1s | | 36 | 60) 2 | 40 | 67/2 | 
Va Se ee ee! .d be | aS. Lbs a ee oe ee 
gear must also be known to insure the se- ton | 26] 31| 4 28 | 34/4 | 30 | 36/3 132] 38] 3 
¢ ° van : to >? ont | ‘ ont | 
lection of the correct cutter. This in- | 39 | 70/2 | 43 | 76/3 J he 81) 2 | | 48| 87) 2 
formation is so often omitted when bevel 1 to 1% | | 27 31/4 | i 130 |) 35] 3 | 1 | 
‘ s ad | | 5 y| 9 o7| 9 I 
wheel cutters are ordered that it is evi = a hed Mined Mad | a es ad - — ee IE 
. . | | 1 28 3214 ] | 321 3713 
dent its importance is not generally recog 1 to 1g | lie | | ol Wedel 
: | } 49 | 99] 2 | 56 3] 3 
nized _| $e . | i + { + + “ | + q + } t+ : 113] 2 
nals ; , } 26] 29] 4 | 27] 30] 4] 28] 31] 4 | 29] 32] 4 | 30] 34] 4 | 31 | 35] 3 | 32] 36] 3 
able 2 has bee “ompile 7 2 ¢ ; ae | } | } | | | 
Ta ( 7 wa compi ed for the con 1 to 2 | 52 | 117] 2 [54] 121] 2 | 56 126 | 2 | 58 | 130) 2 | 60 |134/ 2 62 [138] 1 | 64/ 143| 1 
ssanabeetian ah —— = | aie ! aM eae not woos Ge Bones 
venience of those laving to do with the | ze] 2s]a | a8 | 3014 130! 32! 4 1 32] 34] 4 
*selection of cutters for bevel gears. It in- 1to2s | g5ias5i 1 | 1 70 | 188] 1 175 1202] 1 | 80! 215! 1 
. - - _ + + + + 4 + + Z +— +—_—_# + + + + + . 
cludes miter gears of from 12 to 33 teeth, } 26] 27/4 | 27 28| 4] 28) 30) 4 | 29). 31) 4 /30| 32/4] 31| 33/4] 32] sal 4 
also bevel pinions of the same sizes with 1 to 3 78 | 247 81 | 257] 1} 84] 266] 1 | 87 | 276) 1 | 90] 285) 1 | 93 | 295) 14 96} 304] 1 
e . - } + + t } + + t + + + t + +——-+ + + 
their fellow gears up to a ratio of 4 to I | 26/ 27) 4 ; | 28 | 29| 4 | 130/ 31] a | / | 32]. 33] 4 
pan , . 1 to 34 aan] | } gla } | » | eon | a 
[his covers all ordinary requirements and ee t wat hoe OS OE gore) AS 
° . ‘a ate l ¢ oo” ow 9 9 99) Yi ‘ | l a as e< ne 
should therefore be found useful Che oe 26} 27) 4 | 27) 28) 4 | wd Weed Riedl Meg Whe Ube hed Mibos Bed fica Bes Biba fines ibe fe 
F : °* | 104} 430} 1 108} 446) 1] 112 | 463] 1 }116| 480} 1 120} 496 1 | 124 513} 1/128! 529] 1 
actual number of teeth in each gear, and i ee a ae Se 2 Se ee ee ee = oe Bat 
the nearest equivalent number are given in FOR PAIRS OF HIGHER RATIO, USE FOR THE WHEEL No. 1 CUTTER, AND FOR THE 
each case with the number of the cutter PINION THE CUTTER CORRECT FOR THE ACTUAL NUMBER OF TEETH 


which should be used. This applies to 
TABLE 2. CUTTERS FOR BEVEL GEARS, 


gears with shafts at right angles only 
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Another matter which sometimes crops Torsion of Machinery Steel Shafts. pounds ' t - 
up, though less frequently than the points cted to when 1 S 


} 


previously referred to, is the question ot BY WM. H 


cutting racks Now, with the circulat Vhen designing machines in wl ] 
, | , . / 
pitch system there is no difficulty, as the ness of the rotating parts is an import 
: ; ae N 10658 
spacing is in ordinary fractions of an inch’ consideration it is \ to { 
and can be readily obtained. In the case amount of twist that ift w take uw i / 
of diametral or metric pitches, however, der the load that it carries. In the of 1of 


the matter is less simple These can b short shafts this ai of torsion 1s ry ‘ t it 
done by means Of a screw graduated In otten i nee 1) | tor but vhe1 t] tw | re t | l { Piven 
thousandths of an inch by taking 

decimal equivalents shown in th I DEG. DEG. 


table This method 1s only approximat« .0033- | 
hl 1 i \ 








however, as the fractions do not all work 952-4 
, ‘ , 2 | pomen.s |i 

out level and the error would of course \\ I L J 

( ‘ > e0O33 \ 
be cumulative 043-4 L ‘ 

When considerable rack cutting has t 0030 —} ta \ 
be done to suit gears of diametral pitel . } \ 

, . , 2 0441-4 
a slide of suitable construction is genet 7 ‘ \ 

; , ’ ; Pree oes 
ally used Che best plan is to have it 0023 - 042+ \ 
fitted with a special lead screw cut, say, me © .040-+—} 
12 threads in a lineal length of 3.14159 033-44 

° O26 4 

inches, which is the circumference of a 0002 Me mame ix | 
1-inch circle and the basis of all diametra .0025—-—-} \ 
pitch divisions. This arrangement allows \ 

, : 5 0024-4+——-++4 .033—4 4 \ 
of simple indexing, as twelve complete \ 
turns of the screw give the correct spac .0023-+—++ ot Ge | \ 
ing for one diametral pitch, and any othe1 0022-41 .028-+—-++ \ 
pitch can be obtained by dividing twelv: O26 nnd 
turns by the number of the pitch required | .o24+—_}+-_|_ 1 \ 
Another method which is very commonly .0020 4~—+—+ ? \ 
used is to interpose gears with a ratio of 0019 aman , | ‘ee 
22 and 7, but as this is equivalent \ 
3.14284 the results are only approximat« ada ne gant TSR , to 
. \ 
and the pitches obtained are greater than 0017-44 rs t\ Y 


they should be , | | 014-4 = a Se | \ —— i 


‘ - f eV \ 
Special arrangements of the same natur tt .052—+_+-_+ it | . 
are adopted when necessary for cutting 19 =r Tt 
. 4 .0s0-4 a ae | erm 4 ~~ 
racks to suit the metric pitches, but as 0034-14141) . | I 


they are less frequently required and the ~ 
devices are of greater complexity, it will wr eet ere ts ee en ee 2 ed me 
not be desirable to do more than mention 0052 -—+—_}+—_+—_ ++ -004—— - po—t—t- te , — 
them here rr ae Oe | .002—+_+_+__} 

Ilford, England BEes + SS ee a ee oe | 

No doubt most of our readers hay BOD pind 


heard that a horsehair loop is a good thing ' 


for removing foreign substances from th 
es , ' .0 7 cndjnaindh 4 4. + + + 
eye, and now such loops are made with 
neat little handle attached so that the loop 0 BEeRBEa = 
can be reversed and carried inside the 
0 eo wae + 4 + + 


handle for the pocket Thus fitted, on 


can always have such a loop at hand 1 ee 





case of emergency, and we should think .00 Siseaesee er aeeeer Beee' 
that in very many cases the use of such 
loop might enable the use of the harsher tif aie 





means generally emploved in sl Dp to be VIS tT | T T T T | T T T T T Ft ot foe ee 
avoided, though we believe that in son BES STS SESS ee as w! Sere | | 
cases there is nothing so good as a sharp DIA. 2 2% 2% 2% 3 3% 3% 3 4 134 i 
e im 
knife blade 
— ‘ | | | , ‘FM HI? 
Kent's Mechanical Engineer's Pocket 
> : lengtl rf the it p t +] _ 
Book has reached its seventh revised edi . . ; 
6 | wiser plan not to rio the mattet I torn 
tion and forty thousandth copy, a record won 
: , ' orsion 
almost as good as that of a modern popu tor 2 
a . \ compat itively lor < tt mav bh i}. J 1) 
lar novel Author and publisher are to een . ' 
jected to ; ry low maximum stress an 
be congratulated jected Pe ' 4 being t 
a yet may fail to give satistaction because it the noti f 
re 4 " ° . S - 4 
. , ' , ists too much rt well-known for :; : 
Cornell’s graduating list for this year *W'S'S too cl : the modulu na I ticity f 
* , 1 mula, | | , inte. tat . 2 
shows 205 mechanical (including electri ; the material of 1,000 
1 P . ° / 1of rs (I) ’ 
cal) engineers and 8 masters of mechan 09 pounds ft 


ical engineering gives the turning 1 nent 7 in inch lf'rom (3) w nd that t maximum 
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fiber stress is in inverse ratio to the cube 
of the diameter, but we shall find that the 
angle of torsion is in inverse ratio to the 
fourth power of the diameter, other things 
being equal 


Combining (3) and (4) we have: 


‘ ai i i 
J 
Gad 196 d@* 
—_ wer 
~~ . 196 G a+ 


moinent 7 of 1,000 


and 


Assume a turning 
inch-pounds and a length / of 1 inch 
the last 


expression becomes 


a 0092744 
a! 


i 


which when multiplied by 57.296 to con 


vert radians to degrees becomes 


g— O93!5 
ad 
Hence a shaft 1 inch diameter subjected 


to a turning moment of 1,099 inch pounds 
would twist through an angle the magni 
tude of which in degrees equals the length 


of the shaft in inches multiplied by .05315 


05315 
a 


The quantity has been calculated 


for diameters from 1 to 5 inches and a 


curve plotted which gives the angle of 


torsion graphically. To illustrate the use 
of the diagram, let it be required to find 
the angle of torsion for the shaft shown 
in the sketch. The ordinate to the curve 
at 244 1s .00207, which multiplied by 12 

the turning moment in thousands of inch 
the length of the shaft 
in inches, gives 1.49 the 


through which the shaft will twist 


pounds, and by 60 
angle 
7 he 


stress in this case 1s 


degrees, 


maximum fiber 


12000 ' 
5.370 pounds per square 
-196 X 2 25° : 


he 


inch, a comparatively low figure, yet t 
angle of torsion may be all that can be 
under The 


smaller diagram for shafts between 1 and 


allowed some circumstances. 
2 inches diameter is necessarily to a small 
er scale than the one for larger shafts, but 
the larger diagram can be used for shafts 
below 2 inches diameter if it be remem 
that a shaft half the 
another will twist through sixteen times as 


bered diameter of 
great an angle, 16 being the fourth power 
of 2. Thus these diagrams can be used 
for shafts than 
those directly given 


either smaller or larger 


Nitric acid diluted with an equal 
amount of water dissolves silver more 
rapidly than the strong acid will. This 


is similar to the iron casting cleaner’s ex 
perience with sulphuric acid for his ser 
vice, only he adds a considerably larger 
proportion of water 





Speaking of a torpedo-boat machinist, 
one of Kipling’s characters in “Traffics 
“E’s a fust clarss 

If you ’and ‘im 


and Discoveries” says: 
hengine room hartificer 
a drum of oil ’e can coax a stolen bicycle 


to do typewriting.” 


AMERICAN MACHINIST 
The Premium System in Great 
Britain. 

BY J. WILLIAM CHUBB 
The premium system of payment has 
been employed or placed on trial for 
some time in a considerable number of 


shops in this country. It may at once be 


said that, with a few exceptions, reports 


from employers have generally been 
favorable, and an idea of the results that 
have been obtained will perhaps be gath 
ered from the detailed particulars which 
follow. These particulars are based on 
statements made by the firms themselves 
in response to a series of question which 
was sent to them at the beginning of this 
all concerned in the 


fact, this 


year. The firms are 


engineering industry, and, in 
mfined to the application of the 
As has 


three or four firms, 


article is c 


premium system to that industry 


been suggested, some 


after trial, have given up the system. Two 


of them, whose names need not be men 


tioned, reverted to piece work, while Bab 


cock & Wilcox, Ltd., the well-known boil 


ermakers, are understood to be dropping 


the system. An account of the experiences 
which led to the failure would probably 
be at least as 


interesting as accounts of 


successful working. Recognizing this, I 
have endeavored, quite unsuccessfully 
though up to the present, to discover the 


cause of the failures 


ATTITUDE OF THE WORKMEN 


\s regards engineering workpeople it 
is Often assumed, generally by writers who 
are mainly in touch with employers, that 
the British workman is strongly in favor 


of premium methods. These writers base 


their statements on the action of the 
\malgamated Society of Engineers, cer 
tainly one of the most powerful trade 


unions in this country. This society has, 


on occasion, protested against an em 


started* the 
wished to drop it; but there is no fond 


ployer who, having system, 
ness for the system necessarily involved 
in their action. The union is simply call 
ing on the employer to fulfill the condi 
tions mutually agreed to by representa- 
tives of the workers and the employers 
at the 
ence was held in 1902, 


the 


a big 


Carlisle conference Chis confer 


not very long after 
trade union had been badly beaten in 
the 


imagined 


strike by a federation of em 


and it may easily be 


agreeing to the working of the 


plovers, 
that, in 
system, the officials were in advance of 


their members. From considerations of 
finance they probably recognized that the 
employers were able to impose a system; 
therefore they made the best of the bar 
gain presented, protecting themselves by 
the provision that the employers were not 
to use the system experimentally to de- 
termine the working limits of the men 
and then drop back into piece work, or 
even to day work with a system of drive. 


From this it must not be understood, how 
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ever, that all the officials of the society 
mentioned 
premium system 


are or were averse to th 


In this country one of 


the most powerful advocates of premium 
methods, when properly safeguarded, is 
the general secretary of the society, G. N 
Barnes. That the official agreement was 
in advance of a very large body of the o1 
certain, and 
the gen 


the « 


dinary membership is fairly 


with the increase of trade and 


eral brightening prospects of 


here, signs may have 


gineering industry 
been noticed of opposition to the premium 
system by the ordinary workman. Thess 


it 


signs, though visible, have not been quite 


clear until recently. Now by vote it has 
been decided that the society shall join 
the Federation of Engineers and Ship 
builders, from which it has hitherto held 
aloof. The significance of the move—so 
far as the present article is concerned 

may be found in the fact that a year ago 
this Federation made a pronouncement 
remarkable at any rate for its vigor, in 
which it attacked the premium system and 


stated its intention not to work on it 


METHODS OF DIVIDING THE GAINS 


A word or two may be said as to the 


system employed in this country 


there are one or two quite special schemes, 


the original Halsey system and the Rowan 


modific ‘“d in most ca , and 


ition are us¢ 
as far as | have obtained definite 
mation, while the former is perhaps em 
Starces, vet the ( 


ployed in most 1 


ence in number of applications is rot very 


great. A method of division known as the 
Weir system, is the Halsey system with 
half-and-half apportionment of the time 


and in fact this is the proportior 


saved, 


nearly always used in this country. It is 


no news that while the Rowan method of 
division gives the worker a greater ad 
vantage in the early stages, as the reduc 
tion on the standard time proceeds and 
therefore becomes more difficult, the rate 
of increase on this. particular system 


Halsey 


undeniably 


diminishes. Again, the system in 


its original form is easier to 


understand and therefore presumably to 


work. Yet, despite these facts, it 1s often 
found that the workmen of this country 
prefer the Rowan modification Very 
human reasons cause this. preference 
First of all, after experience with piece 
work, the workman considers that if any 
specially marked decrease is made by him 


on the standard time, this time will be al 


tered despite whatever agreement may be 
entered into. Of course if the method of 
manufacturing is altered it is understood 


that the standard time may be changed 


but the workman is thinking solely of any 
extra mental or physical effort he may be 
able That is 
Then, although employers always state that 


to produce one reason 
no restriction is placed on the wages of 
the worker other than any limit inherent 
in the system employed, still it is 


difficult 


very 


for the worker to believe this. 
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Again, he remembers piece work and the 
cutting of the rates. 


LACK OF AMBITION AMONG WORKMEN, 


Further, the workman in this country 
recognizes and acquiesces in a more or 
With the 


workman 


less pronounced class system 


majority of men here, once a 


always a workman is true. The man 1s in 
and if 
Ful 


ness of life is what he requires, and he 1s 


no great hurry to “make money,” 


he has ideals they are humanitarian 
in no haste to render himself “too old at 
forty.” Stories as to marshals’ batons in 
every soldier’s knapsack do not interest 
He knows that in 

the 


to private 


him. present circum 
field marshals 
high, 


demand for corgorals is limited 


stances proportion ot 


soldiers cannot be whil 


even tl 


lhe tendency to limitation of effort which 


follows does not appear to be generally 


} 


recognized, but it has been perceived by 


one firm who, it is perhaps extraordinary 
to add, 


work on the Rowan modification 


This firm, employing on the premium sys 


argest nu 


tem by far the 


I men 1n 


any individual cas ctu 


] 


system owing to abu which had arisen 


with the piece-work system, these abuses 


being due to the limitation of the « 


irnings 


of the men In place, therefore, of re 


1 14 


modeling their old system, they eliminated 


it, starting afresh. They say, in reply to 


inquiries, that they believe there is still, 


“even with the premium system, a great 


danger of the men working to a certain 
ad of endeavoring 


They 


we consider 


percentage of gain inst 
to make as much gain as possible.” 
add: “This is a 


requires to be most 


point which 


carefully watched, as 
general, the 
ts, 


mncerned, 


should such feeling becom 
premium system will give no better resul 
as far as the employers are c 
than the old 


another inquiry, the 


piece system.” In reply to 
same firm states that 
their “aim is to encourage the men to earn 
as high a rate of premium as possible, and 
prevent any idea gaining ground that there 
is a fixed 
there 


limit beyond which it 


1 
rate.” Yet in the Rowan plan 
is an automatically fixed and close 
is quite impossible 
Taking the 
standard time as the ordinary rate, a man 
More 


over, the greater the effort to reduce time, 


for the premium to extend 
cannot possibly make twice this 


the smaller, proportionately, is the recom 


pense, But this is an old story 
GENERAL RESULTS OF AN INQUIRY AMONG 

. USERS OF THE SYSTEM 
However, it was with a wish to deter 
mine whether the premium system had 


the 
exponents 


advantages 
that 
writer addressed a set of about two dozen 


pre sented to employers 


claimed for it by its the 


questions to some fifty engineering firms, 
some of whom are mentioned below, and 
who were understood to be working the 


system in this country. In addition, sev- 


eral other engineers, such as Bertrams, 


Ltd., Edinburgh, are known to be contem- 


plating the practice of the premium sys- 
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tem. The firms approached included the 
following: 

Of London firms: Peter Brotherhood; 
Yarrow & Co., Ltd.; J. 1. Thorneycroft & 
Co., Ltd.; and D. Napier & Son. Of Man 
Mather & Platt, Ltd.; Lino 
type & Machinery, Ltd.; W. Muir & Co 
Browett, Lindley & Co., Ltd.; the British 
Westinghouse Company, Ltd.; Higginbot 
& Mannock, Ltd.; B. & S. Massey; 
Ltd. Of Glasgow firms; The 
lFairheld Engineering & Shipbuilding Co., 
Ltd.; All Motor Car Works; D. Ro 
wan & Co.; D. Y. Stewart & Co., Ltd.; 
Beardmore & Co., Ltd.; Mayor & Coulson, 


chester firms 


tom 


and Royce, 


10Nn 


Ltd.; and G. & J. Weir, Ltd. Other Scott 
ish firms include Scott’s Shipbuilding & 
Engineering Co., Ltd., Greenock; the 
Clyde Shipbuilding & Engineering Co., 


Ltd., 
Johnstone 
Edinburgh 
Coates & Co., 
Coombe & B: 
Waller Brothers, Wigan; G. Clark & Co., 
Sunderland; Hathorn, Davey & Co., Ltd 


on Company, Ltd., 


Lang & Sons, 
Peebles & Co 
firms include Victor 


Port Glasgow; John 
Other 
Ltd., and Fairbairn 


rbour 


nd Mann’s Patent W: 
oth of Leeds; Laurence Scott & Co., Ltd., 
Norwich; T. Robinson & Co., Ltd., Roch 


ile; Richardsons, Westgart] 
Middlesbrough; the D 
Ltd Coventry; 
Brothers & Co., London 
Reavell & Co., Ltd., Ipswich: W. Ryder, 
Armstrong, Whitworth & 
Elswick; and ( \. Parsons & 


& Co., Ltd., 
imler Motor €ar 


Siemens 


Stafford 4 


Company (1904 


and 


Some of them, such as Victor Coates & 
the Clyde Shipbuilding & Engi 
neering Company, Ltd.; T. Robinson & 
Mather & Platt, Ltd. and ¢ 
\. Parsons & Co., Ltd., having employed 


the ystem tor longer or 


shorter periods, 
make 
Others like th 
ar Company, D. Y. Stew 


do not at present feel able to any 


definite pronouncements 
Daimler Motor ¢ 


art & Co. Ltd.; D. Rowan & Co. and 
Caldwell & Co. Ltd, while finding the 
System a success, are not vet able to offer 


definite particulars of its working In 


fact, although with very few exceptions, all 


the firms were good enough to 


answet 
third of 


and 


one Way or another, only one 


them able to give details, it 1S 


were 


on these that the foll remarks ar 
based 


The number of 


owing 


men employed by the 


individual firms varies, being as low in 


one case as 28 and high in another as 


3.492 As to the system employed pr 


vious to the introduction of premium 


methods, this is pretty fairly divided be 
tween day and piece rates. One firm, 
however—Reavell & Co, Ltd.—have 


worked on no other system, the premium 
with the 
for adopting the 


method beimg established works 
in 1808. The 


system do not 


reasons 
lend 
useful general statement, but the detailed 
this 


themselves to any 


article 
this 


given at the end of 
show all that 1s 


With one or 


reports 


will necessary in 


matter two exceptions all 


829 


the firms state that the system is satis 
factory on work undertaken for the first 
time, and with two exceptions the rates 


of premium are the same in the variou 


shops of the same firm The premium 
is most often paid weekly or on the neat 
several it 1S 
job. As a rule, 


no alteration whatever is made in 1 


day, but in cases 


est pay 
paid at the finish of the 
time, but 


standard exceptio1 


to this [There is, however, no except 
to the statement that no limit 1s art 
cially imposed by the employer on t 
workman's earnings In only one « 


is it reported definitely that 
methods lead to an increase in spoi 


work, but it is generally thought that 


spection 1s somewhat mo ystly, the de 
tailed statement \\ how far th 
offset Only thre rl report that no 
increase W nec irvy in the oft tat 
while in all cases but three it is said t 
the system leads to 1 devising new 
neans of d \ LW except 
sav that th I I l 1 | 
pel FeEspce el) ! perte 
gen tating the effect of 
the t t W Dp 

f produc | ( in t 
espe Ww ab | eous, t 
products varying so enormously Litt] 


information was obtained with regard t 


the effect of the system on the sel 
price of rticle the sav i 
capital which would, but for the worl 

f the pren n syste be sunk in add 
tional plant As to t wages of ft 
men, these are reported in each case t 
have increased, the percentage ranging 
from 7 up to 40 The increase of output 
necessarily vari with the particular 
method employed and can be gathered 
from the details 

CIAL METHODS 

One or two special premium syste 
came to light For instance, the Albio1 
Motor Car Company, Ltd., of Glasgow, 
pay a definite premium of threepence an 
hour on all time saved, whether by boy 
or men.* All boys’ jobs are kept for boys 
and the premium time fixed cor 


pondingly An exception to this rule 


to be found in the smit hop, where 
the blacl tl ind h striker get 1X 
pence between them, fourpence for the 
smith and twopence for the striker. Th 

system has been employed for four and 
a half years. It is of course a Halse 


system, with premium percentage vary 
ing according to the rate of wages of the 
For 


apprentices se¢ the 
Mavor & Coulson, 


another method of treating 


man 
notes below relating 


Ltd 


specially to 


EXPERIENCES OF VARIOUS WORKS 


Turning to some of the individual cass 


reported, the results obtained by firms 





*The payment of one uniform rate to all 
men and of another to all boys was the form 
in which the system was first applied by me 
at the works of the Canadian Rand Drill Com 
pany.—T!. A. II 








830 
: 
steam and steam 


manufacturing engines 


accessories may be mentioned. ‘Taking 
first the firm of George Clarke, Ltd., Sun- 
derland, the Rowan method was adopted 
here in January, 1902, and at the present 
time about men, including turners, 
fitters, drillers 
kinds, blacksmiths and brass finishers are 


Previously, day 


500 


and machine men of all 
engaged on this system. 
work was employed. The premium is paid 
on the first pay day after the job is com- 
pleted and the standard time is fixed by 
a timekeeper on the experience accumu- 
lated as to the time required to do the 
The firm does not 


same or a similar job. 


fix the rate until a fair estimate can be 
obtained of the actual time required, and 
alterations are made only when another 
method or a new machine is adopted. The 
effect has 


bonus to the workmen, this varying from 


been to give a considerable 


0 up to 15 or even 20 shillings a week, 
the 


about 30. 


percentage increase of wages being 
Che firm believes greater care 
is required in inspection, but they think in 
their own case no great imcrease in the 
cost of inspection has been incurred. They 
believe their men would be very reluctant 
the how- 


in their case a considerable 


to discontinue system, which, 
ever, implies 
increase in the office staff for timekeepers. 
Chey find that the cost of goods has been 
but that 


tages have been the increased output and 


decreased, the principal advan- 
quicker work, and especially the informa- 
obtained as to the detailed 

They find the fact of being able 


tion cost of 


labor. 
to compare the time or cost of one oper- 
ation with another has indicated where 
improvements could be made, and they 
add that the greatest improvements have 
been made by realizing the heavy cost of 
certain work and replacing by new ma- 


chines, better methods, alteration of de- 
sign, and so on. 

A firm making high-speed engines, air 
compressors, ete., but with- 
hold their name, report that they have about 


250 men working on the original Halsey 


wishing to 


system, the rate of premium being half 
the time saved. The previous system em 
ployed was day work. The firm does not 
regard the system as altogether satisfac- 
tory on work undertaken for the first 
time. The time limit is determined by 
estimation and the premiums paid weekly, 
the rates being the same in each shop. 
They find that inspection is rather more 
costly, that the system does not lead to 
spoiled work, that the men have all along 
received the system fairly well, that only 
a slight increase was necessary in the 
staff, that the 
crease of wages resulting 1s roughly 7! 

Reavell & Co., Ltd., 
somewhat similar work, have al- 
All the men in 
their works are on the system, the rate of 
the 


office and percentage 1n- 


Ipswich, who un- 
dertake 
ready been mentioned 
premium, which is the same in all 


shops, being 50 per cent. of the saving. 


The time limit is determined by experi- 


ment and the firm find the system satis- 
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factory on work undertaken for the first 


time. Having always worked on the sys- 
tem they cannot say what its effect is as 
regards wages per unit of product. They 
consider that inspection is not more costly 
for their class of work and that the sys- 
tem does not lead to spoiled work, for 
this has to be replaced under the premium 
They think the system implies no 
staff for 
They adopted it because they 


card. 


more office than is necessary 
piece work. 
considered it the fairest to employers and 
workmen. 


system well and that their percentage in- 


They say the men received the 


crease of wages is about 25, this being 
added to the wages on Saturday. 

A Lancashire firm of 
who wish to withhold their name, employ 
about 150 men on the Halsey half-and-half 
this work two 


years ago. 


engine builders, 


displacing 
It is employed in the machine 


system, piece 
department, turning, fitting, planing, drill- 
ing, etc., all the shops being treated alike 
The time limit is determined by consid- 
eration of the speeds and feeds of the ma 
and no alteration has been made 
in the rate, the system being generally sat 
isfactory on work undertaken for the first 
that it lead 


to more spoiled work than is implied by 


chines 


time. ‘They report does not 


working the piece-work system, and that 
while inspection is more costly, compen- 
sation is obtained in the interchangeability 
of the find that in a few 
instances the men have been led to devise 


parts. They 


new methods, and that the increase in the 
staff is one shop clerk 


increase of 


office 
The 
25 to 30 per cent., the premiums being 
Che for 


system 


necessary 
wages resulting is from 
weekly. special reason 
the that the 
was dissatisfied with the working of the 


paid 

adopting was firm 

piece system 
An Irish 


been working on the Halsey half-and-half 
October, 


firm of engine builders has 


system since 1903. Previously 


day labor was employed. The limits are 
determined from previous experience, and 
to a question whether any alteration had 
been made in the rate, the reply is “only 
if the 
Thirty 


output of machine is improved.” 


men in one department only are 
concerned, the work consisting of turning 
Wages are 


on the average by five shillings a week. 


drilling and slotting. increased 
The system does not imply more spoiled 
work and inspection is not more costly. 
One extra clerk is needed, and it is found 
that the 
now not satisfied unless paid on this sys 


men who objected at first are 


tem. Moreover, they have devised new 
methods, and the special reason for adopt- 
ing the system was to get more work out 
of the there 
room for more plant. 


tools, as was no available 

A firm whose men have expressed satis- 
faction with the scheme is Scott's Ship- 
building and Engineering Company, Ltd., 
The 


sufficiently indicated by their title. 


Greenock. nature of their work is 


This 


firm has employed the Rowan method 


since May, 1903, when it displaced both 


June 22, 1905. 


time and piece work. At present, working 
both day and night on this system, they 
have about 350 men engaged in turning, 
fitting and brass-fin- 


forging, 


machining, 
ishing. ‘They report that the men, who now 


devise new methods, received the scheme 
initially quite favorably, so long as they 
understood it, but were rather afraid that 
the 
sequently found that the men are always 


T he 


previous 


time would be cut. They have sub- 


anxious to go on limits 
are first 
times of jobs, the data of which had been 
the 
afterward from data entered in books for 


premium. 


fixed at according to 


collected before starting system ; 


the purpose and from experience. The al- 
teration is made only in case a new ma- 
chine or _ high-speed steel is_ intro- 


duced. Roughlyethe effect on wages is to 
increase them by about 30 per cent., turn- 
ers at 734 pence each getting 2.32 pence 


an hour extra; drillers at 6% pence, 2.18 
pence an hour; apprentices at 2 
the 
rates are not stated, 2,97 pence an hour 
Another Scottish firm—G. & J. Weir, 
Ltd., about 400 men 
gaged in machine turning on the half-and- 
half 1898 
in place of the time rate. been 


pence, I 


penny an hour, and smiths, whose 


Glasgow—has en- 


which was adopted in 


As has 


system 


noted, in this country a distinction is 
often made between the Halsey system 
with one-third of the gain going to the 
men and the same system with half of the 
gain to each side. The latter is very 
often called the Weir system, from the 
firm now being mentioned. The time 


limit is set by calculation and observa- 
tion of previous and similar jobs, and it 
is sometimes altered if a man is provided 


or if 


earn 


with new plant or extra facilities, 


it is shown that a man is unable to 


a premium. They do not think the sys- 
tem necessarily leads to spoiled work, but 

They 
system 


say nothing as regards inspection 
found that the the 
badly at first, but well enough afterward. 


men received 
With them it requires an increase in the 
office staff, which, however, is not entirely 
the but to an 
interlocking of the premium and cost sys- 


due to premium system, 
They say nothing definite as to the 
effect on wages, but report that work un- 
dertaken for the first time is seldom put 
there is 


tems 


on the premium system unless 


a considerable quantity of it, when it is 
found quite satisfactory. The premiums 
are paid monthly and the system has re- 
sulted in lower selling prices. Their spe- 
cial reason for adopting it was, m their 
words, that “a system was wanted to se- 


the from a new 


fair 


cure highest efficiency 
well-equipped shop which would be 
to the employer and reward the men for 
special exertion or attention.” 

Another Scottish firm, this time of ma- 
chine tool makers, adopted the half-and- 
half system five or six years ago, previous 
to which all their men were working on 
day work. They now have about 300 fit- 
ters, turners, borers, etc., and explain that 


the times are arranged by a bonus super- 
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intendent in consultation with the fore- 
man, and that, after a trial for a short 


time, the times were adjusted. The same 


scheme is carried through every depart 


ment of the works, and the premiums are 


paid the first fortnightly pay day after the 


work is completed. It is found necessary to 


desig: 


alter the rate when any change of 


is made or when it shown 
that the ti 


or too 


can be clearly 
xed 
is that 


to 25 


ne already is too great 


small The result the 


added 


their wages. |] 


men 


have from 10 per to 
find that the 
ment implies no more 
the 


undoubtedly 


cent 
haw 
ley arrange 
spoiled work than 


Chey 


in 


occurred under day 
think that it 


crease 1n bo¢ kkeepi 


system 


Causes an 


for, as carried out, 


1g, 


they have a premium inspector and three 


assistants. Inspection is more costly, as 
it 1s necessary that the work should be 
very carefully examined after it is fin 


ished. The firm thinks that the system 


induces the men to take a greater interest 
in their work and to devise new means 
tor doing it The result has been to pro 
duce more work with the same capital 
expenditure and the system was adopted 


at a lower cost 
Cart & Wagon 


finds the 


to get better work done 
Patent 
Ltd., 
SUCCESS, 
ade have 
ly to make the 
Che | 
ployed in connection with abot 
this 


ploye d 


Steam 
Leeds. 
but thinks 


be en 


Mann’s 


Company, system 


generally a that fluc 


tuations in tt sufficient late 


production of details im 


possible valf-and-half system 


it 28 men 


only, section of their men being 


in turning, fitting and, to s¢ 


extent, erecting Previously, they ha 


worked both day and work. The 
limit is d 


piece 


time etermined by previous ex 
ilteration has been mad 
been 


and a 


and no 
the 


perience 


in the rate, result of which has 
the 


They think the 


average about time 


system leads 


that 
fifth 
to 


devising fresh methods, and they find that 


men 


neither 


1 


increased spoiled work nor to the men 


at any rate at present, not 


mspection 1S 


r dubi- 





more costly. The men were ri 


ous at 


the outset. but see 


re. 


converted to the sy 
adopting the premium system was that it 
seemed to offer the best [ 
ening the output without 


tion and without h 


they were once fixed It also seemed 
more likely to induce each man to get 
the best output without fear of reduction 


in rate 


1 
general 


\ firm of electrical and 


eers of international fame, who withhold 
their name, started the premium system in 
January, 1903, when it displaced day work 
Both piece work and the premium system 


1 7 
1, about working on 


are now used, a 300 nen 

the former system. They do general work, 
such as turning, fitting and erecting, the 
half-and-half system being employed. The 


system makes men desire new means, ant 


is found satisfactory on new work, 
letermined 
The 


-ased by about 5 per 


time limit being « by 


tion and calculation wages of 


ium men have incre 
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cent., the output having increased by about 
50 per cent They find that the system 
does lead to spoiled work, and that inspec 
tion S 1 ith tI more ¢ ystly H wi oe | the 
amount of repetition work tl 

dertaken is comparatively sma s their 
designs have lately been changed consider 
bly. With more repet vork \ 
not suppose that the cost of inspection will 
increase Chey find that the men, individ 
lally, app » be p ed with premium 
work, altho some of the unions are very 
much against it; 1 iolders and brass 
molders, for instance, will not work under 
t. Altho the system h turally cheap 
ened their costs, they tind there is a slight 
increase in the office staff, and in their case 
the premium has not saved sinking capital 
in additional plant he special reason 





for adopting the system w to get a full 
day's work out of the men by making it 
to their interest to do their best 
Another firm of electrical engineers 
May & Couls Lt (; OW com- 
menced to use the Rowan method in 1899 
in place both of day and pi work. Men 
women and boys now work the system 
to the number of 203, general engineering 
operations, turning, fitting, n ng, grind 
ng ring, brass finishing, armature wind 
ng, ete. being unc ik lhe method 
f fixing pr t 
rry g out exactly as 1f it 
were being ‘ pre m, but without 
tim lowance herefore first car- 
ried t on day payment nd 
ifter cl vitl yperatior ind 
the resulting t : | 1 basis for 
the tim wa eration va 
rics 1 ght deg tt 1 previous 
OD t the premuiun xed on the 
st 1 lhe met 1 of fixing the prem 
the Dp ] ‘ 
tions have been mad nly t d tion 
of incre ng the ti wan n cases 
where these have been found inadequate 
to offer induce t to the earning of a 
premiut As w tated, the Rowan 
method is employed, the workman having 
Ided to his wag percentage rate equa 
to rate of s g on the time allow 
1k \pprentices e rated as follows 
Che first-year apprenti time counts as 
one-fifth of a man’s time nd-yeat 
ipprentice s t tw tthns t ra 
pprentice’s at three-fifths, and so on, 
fifth-year apprent nting the m 
man. These allowances relate only t 
pprentices working by hand. If they are 
ng machines pprent s at any stage 
of their tim re rated at three-quart 
Ware I Iting lft Val ¢ t 
ranges between 14 and 26 per = 
shown by the i ial pret al It 
should be explained that the foremen ar 
paid a premium on the wn wages equal 
to the average rate of premiut 1 earned by 
the men working under their charge. This 
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has been obvious that an error has been 
made. When the time limits are made up 
they are estimated to yield time and a 
workman if he does them 


quarter to a 


as quickly and as well as he was known 


to do them on piece work. It has been 
found that under the premium system 
increases of wages varying from 30 to 


have been the rule on stan- 
In inspection slightly more 


40 cent 
dard work 
vigilance is required, but the extra ex 
pense for this is small, the result being 
that the production of spoiled work can 
The premium 


per 


not be said to be increased. 
is paid on the pay day following a full 
clear week after the job is finished, and 
this allows for the work to be examined 
and defects discovered. ‘The firm believes 
the system has a tendency to make the 
men think for themselves and that if any 
work is employed it is in the 
extra such the amount 
work given out, the time limits prepared, 


extra othce 


checking, as of 


and so on. The special reason for adopt 


ing the system was that it appeared likely 


to be an improvement on the time or 
piece-work system. When first intro 
duced the system was badly taken by 


the men, who, however, now “prefer it 
any other method.” 


\nother 
in the north of Great Britain, has about 


to 


motor-car company, this time 
50 men and apprentices working at turn 
milling, grinding, fitting, and 


The premium system is not 


ing, shaping, 
smith work. 
the testing or repair depart 
in 


employed in 
ments. The 
consultation with the foreman of the de- 
partment. A complete record of all prem 
ium time made on jobs is kept, time keep- 


time limit is determined 


ing being done carefully on the card sys- 
No alteration has been found nec 
The premiums are paid weekly 


tem 

essary 
on the first pay day following completion 
of the job, and on the average the wages 
in the machine shop amount to an in- 
crease of about 15 per cent. and in the fit- 
ting shop to about 7 per cent. In ex- 
planation it is said that the system has 
only recently been introduced among the 
fitters, and it is found that certain jobs 
in this shop present considerable difficulty 
in fixing the rates, owing to the work 
The firm 
increase 


depending on other operations. 

considers that it led to an 
of output of about 25 per cent., that in- 
more costly, but is 


has 


spection is certainly 
much more than repaid by the increase of 
production and the decrease of super- 
vision. They consider that it has had no 
effect on the selling price of their article, 
and that in minor ways it has led to the 
men devising new methods. They state 
that though the men accepted the system 
very charily at first, they are now very 
keen on it. The firm adopted the system 
because they realized that it was the only 
effective way of increasing their produc- 
tion and reducing costs by thus giving 
the men a monetary interest in so doing. 
A Lancashire firm, making a specialty 
but wishing to remain aronymous, have 
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52 men working on the system, at turn- 
ing, fitting, planing, milling and smith 
work. On the whole they regard the sys- 
tem as satisfactory on new work, the lim- 
its being determined on other work by 
comparison for 
They work on the Rowan method, the 
Their expe- 


of times similar jobs, 
premiums being paid weekly. 
rience is much the same as that of other 
firms as to the reduction of cost and in 
crease of wages, but possibly they treat 
the two-machine dit 
ferently from other people. state 
that, of course, a Man running two ma 


question somewhat 


Chey 


chines does not produce double what he 
can produce with one machine, but he cer 
tainly can earn considerably more pre 
mium with two machines than with one. 
It for a 
working more than one machine the same 
time allowances are used and the premium 
They find that 
the system on which they are working is 


should be explained that man 


is paid for each machine. 


preferable to any other and that it pro 
duces less friction with the workmen. 
Another Lancashire firm making some 
special tools have worked on the Rowan 
method for eighteen months They de 
termine standard times on milling by 
speeds and feeds; on drilling, per hole per 
inch; and on turning by trial or 
The average re- 
to at 


compari 
son with similar work 
turn to the 
about time rate and a fifth 


men seems work out 
The largest firm in the country working 
the 


thing like 3,500 men on it, the Rowan sys- 


on premium system employs some 
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extra bookkeeping is found necessary, but 
no increase as regards inspection. The 
system is not found to lead to spoiled 
work, as all the work :. carefully inspected 
to limits and the men are not paid a pre- 
mium on work outside these limits. It is 
said that, with few exceptions, the men 
received the system with satisfaction, but 
that it is very seldom that as the result of 
it they devise new methods. The increase 
of wages resulting is about 25 per cent., 
but as the premium system is only one 
item in a comprehensive scheme, the firm 
cannot apportion the amount of gain as re 
gards wages of product, 
Finally, this firm, which has a world-wide 
reputation, reports that they had 
since 1885 a method of carefuly estimating 


per unit etc 


have 


the time which should be taken on opera 
the premium sys 
It is 


“encouragement 


tions, and they look on 
tem simply as an adjunct to this. 
thought to give the men 
to keep to the times when they have been 
to what the think satisfa 
tory,” but the firm believe it to be incor 
rect to attribute to the premium system all 


the benefits derived from the introduction 


reduced firm 


of the careful system for the reduction of 
times and work. The systems previously 
employed here were day work and piece 
work. 
Two Drilling Jigs and a Milling 
Fixture. 
BY WILLIAM DORAN. 

In Fig. 3 two views of a 

though drilling 


are shown 


simple, rapid-working, 


It is used for drilling the two holes 
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TWO DRILL JIGS AND A MILLING FIXTURE. 


All classes of work are undertaken, from 
the finest gage work to the roughest class, 
and the system is found satisfactory on 
new work. The time limit is determined 
by trained men selected from the work- 
men, the system for fixing the times dating 
back to 1885. A considerable amount of 


in the piece shown in Fig. 1. This piece 
is punched from flat sheet steel, so that 
the parts come to the drilling operation 
with their interchangeability guaranteed. 

A is a machine-steel block, machined 
so as to leave a projecting lug at K to en- 
gage the notch L in Fig. 1. AA is an- 
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other block fastened to A by screws GG 


Letters to the Editor. 
and two dowels, and is machined with a 


locating channel in its surface for the The First ‘Oster’? Automatic Self- 
work. B is the bushing plate located and ‘ : 

fastened by a filister-head screw and two ; Opening Die. ee 
dowel pins, and CC are the bushings. H About 1894 or 1895, when the bicycl 


. : raze had about just started, I had a small 
I and J comprise the fastening arrange- ~ ““ aes oie icar 


; shop in the vicinity of Philadelphia 
ments, H being a swinging bracket fast 7 ; Fill e- 
=4° lere Was at that time on filbert stt 
ened to AA by filister-head screw J and — , , ' : 


: a jobber of bicycle parts. He was flooded 
I a knurled-head fastening screw to hold “ 3°?" = re , sp 


: with orders for parts, and as | oul 
the work snugly and truly against A sani “4 denice 


1 ar ; os ot get the finished parts, such as botton 
The drilling of the two holes EE in Fig. ' t get the finished parts, center 


. ‘brackets, et trom the factor S in the 
I is accomplished with ease through the me 


se of this jig, and the work can be han = oy 
dled with rapidity. ‘ fe 
\ very simple three-hole drilling jig is 
illustrated in two views in Fig. 4. It is Ji \ 
used in drilling the three holes MM M in 
the work Fig. 2. N is the jig proper; Y Y \ 
s the work located in the channel Y } 


igainst A A and pin Z. JW is the bushing 


g = 

plate located and he Id in a channel milled | SS} 

it right angles to Y Y by a shoulder screw \ 

U UU are the three drill bushings, iii 

nd V V are the ends of the bushing plate, - —_ 

their under surfaces engaging the side 

or edge of the work and holding it snugly 

wainst the outer rail at Y. RR are two 2 

springs, QO O the pins which support them, iti Sei 
Machiniet 


O a plate which acts as a locating stop 
for the springs, and BB a small drill-rod 

—_ = / e hushine plate W’ ic ; ' 
handle by which th ishing plate II New England States fast enough I got 
moved backward for placing and removing 


the work 


quite a number of drop-forged parts to 
bore and finish. I may mention that $2.50 

Fig. 5 shows a tool-steel part which’ was paid for boring and reaming the five 
was required to be milled at A, and in’ holes in a drop-forged bottom bracket 


Fig. 6 we have two views of the milling One day, while in the office of this con 


fixture used for the operation. It was cern, the proprietor showed me some fork 
made to be held in the miller vise. O is stems, made of I-in. 14-gage_ tubing, 
the body casting, B the back stop or lo- threaded at one end for about 1 inches 
cating edge, C the clamp. D E two shoul- 24 threads per inch, and before I left the 


an order for 10,000 of these 


der screws, H is a stop plate for spring J, place I had 
ind K is a pin which engages the end of stems at 15 cents each, he to supply the 
said spring. Plate H is fastened to F 
by the screw J, L is an eccentric clamp- finished goods 


tubing delivered at my shop and haul the 


A 


> 
on 


<2 


4 


AAA J 
~Y 
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“OSTER DIE HEAD 
ing lever which is pivoted on rew M I had in the shop at the time two old 


V is the eccentric portion of the lever turret lathes with which I decided to do 
which forces clamp C in and against the the work These lathes had no_ back 
work. The spring J and pin K act to gears, and the size of the pulley and width 
force the clamp back when the lever is of belt were not sufficient to pull a cut 
released or pulled forward. F and G are’ with a die on tI-inch diameter. On my 
clearance and locating channels for the way home I inquired the price of self 
setting of the milling cutter. The use of cpening dies, but $100 for two dies was 
this fixture and the manner in which the out of the question, so I ordered for a 


work is milled in it are obvious trial an Oster No. 1 die head, with set 


ot dies for 5-10x24 2-Sx 24 10x24 
and 1x24; the rst three for main 
axles and tl tw hub axles and the 
ast for the fork stems of bicycles. Whule 
the die people were g Q die out | 
turned my attention to ‘ ith 

{i got two pieces I g wi 
t 15-10-1nch hi Q hese | 

red and re | \ 

e of k-ste 

ide | t 1 t the 

n p! cK 
new spindles wer 
than tl | 
Cie 1 eter, ) 

ring 1 eae ‘ ‘ na 
L split I ‘ p 1] 
put a « I Ib p 
tl l Ste ¢ ) : ex 
(7 ~ 4 

TT | 

ibs l t tt r 
there w ve tt d 

p | | \ 

itside of B, w 

| fastened to tl l { il 
dle by th how WI the 
tube was ready t ead th hifter 

f which there w W ng the 
belt on tl rge W | vy mounted 
on hf WwW ti l t t p 
irned The thr paw ngaged 
ind the threading operation began After 
the threading was finished and the tube 
was ready t it off—th ck wa n 
10 to 12-foot length tl ft tt 
ling the belt the small pulley of th 
lathe head was thrown and the part 

tight on the spindle g taster tl 
B released tl pawls, t t cing un 
necessary to first throw the shifter con 
trolling the wooden pulley The throw 
ing of this shifter taking place while the 
cutting off was being done saved a few 
seconds of time 

The Oster die-stock head came in du 
time and IT made a shank for it like H 
Fig. 2 The sketch 1 mewhat out of 
proportion and does not show the rear 
end of the shank reduced t t the hole in 
the turret The front end of HT wa 
threaded, i hown, und crewed int the 
back of the die head \ | ri bout 1 1-16 
inches diameter was bored up the center of 
the shank d into tl A tted loosely 
the plunge l with a pin Ile t the bach 
to guide it and prevent f imming 
Behind the larged part W 
compre m spr to ft t rward 
\ slot was 1 d . for the dog / 
vhich w rev to the plunger FE and 
moved with it Ihe vas secured 
by a tl 1] rew to the latch ( The 
; head / A | | f ving 
the cam rolling t When 
the head « two 
clamps for h tl when tl 
die were t t pt i t he I 
removed. On the r A I fitt n 
hardened nd the 

“ay » ‘tes ¢ . 4 . 








the bracket D, 
The 


in D) for the cap screws which held 


a sliding fit in a hole in 


which was fastened to the die head 
holes 
it were 


elongated so as to permit ad 


justment. The action was this: The lever 
The latch C 


diately snapped into place against the shoe 


imme 


A was thrown up 


B and held the lever. The turret was 
brought forward against the end of the 
tube and the thread started. As soon as 


end of the tube reached the plunger 
back, taking the latch C 
along the 
leased when the tension spring S opened 
the With this a boy 


could do about 150 fork stems a day. I 


the 
E it moved it 
with it, was re 


until lever A 


die arrangement 
ran the shop night and day and averaged 
about 500 fork stems every 24 hours on 
the two old turret lathes. The Oster die 
heads cost me, I think, about $12 each. 
DIXIE. 


An Indexing Punch. 
an indexing 
for 


[ send you a drawing of 


punch and die which I designed 


punching slots in rectangular pieces of 
sheet brass, as shown at W. These slots 
were to be spaced one-quarter of an inch 


apart. 
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The piece to be operated on is held end- 


wise in the grooves milled in the arms 
C and D The back edge of the piece 
rests against the rack, and the front edge 


against a shoulder on the 
and D are fastened to the piece F£, 
or ratchet teeth on the 
The 


1 1S 


bears stripper 
M. C 
which has the saw 
a regular rack underneath. 
rack 1s the gear F, 
fastened on the shaft G. Shaft G is ro 
the ratchet wheel //, 
operated by the pawl J and the hand 
lever 7. By moving the handle up the 
slider K is moved simultaneously with it 


by means of the pin in the slider, and a 


side and 


moved by whicl 


tated by which is 


slot in the handle, shown by the dotted 
lines in the The 
an angular groove on the side (shown by 
which 


lower view. slider has 
dotted lines in the sectional view) 
engages with a the plunger L 
Thus, when the slider is moved up by the 


pin on 


raising of the handle, the plunger is dis 
engaged the when the 
handle is moved down the rack is moved 


from rack, and 
along, and the plunger comes into position 
in time to act as a stop for the index teeth. 
This die could be modified and used for 
other rectangular pieces needing to be in- 
dexed for the piercing. 

Frep. P. Gates. 
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A Stay Nut. 


No, this is advertisement for 
Cascarets, although it does look as if it 
had been working while the Government 


slept. It is ten nuts 


not an 


mspectors one of 

















taken out of the combustion chambers of 
a Scotch boiler on a tramp steamer, its 
position being such that the flames from 
the furnace struck it and burned it gradu- 
The steamer trades on our 
coast and from the this 
nut it would seem that the inspection of 
that boiler has been very lax indeed. 
DIxIE. 


ally away. 
appearance of 
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Cleaning Tracings with Gasoline. 
It does not seem to be generally known 
that tracings made with either general or 


waterproof ink may be cleaned with gaso 


line. This removes not only grease and 
finger-marks, but lead-pencil lines as well. 
The gasoline may be used as freely as 


desired, clean waste 
surface of the cloth N. U. Cyurcw 


Indicating Machinists’ Dimensions on 
Drawings. 
What is the i 


maker any other dimen 


need of giving a pattern 


lraw 


sions on |} ( 


the 


561, 


ings than thoss machinist ? 
Mr. 


cellent 


needed by 


Falardean, at pag gives an ex 


way of distinguishing pattern 


machinists’ dimensions if it 


to 


makers’ and 


is necessary do so at all, but in tl 
of 
found it 


course several years’ designing I never 


desirable to the pattern 


give 


maker a drawing figured with all his di 


mensions. Most patternmakers, if given 


an at all complicated piece, lay it out full 
size, including shrink and finish (which 


the draftsman had better 


7 
et alone) o1 


lraw 


and work from this board 
Now, if it is to let a 
maker scale his own drawing it ot 
be to let 
The only objections that | 


where close 


board 


ing. safe pattern 
ight to 
man’s 
of 


work is needed on clearances 


safe him scale another 


know are 


and where blueprints are given him. If 














ia 
A : 
bel ' 
, 
FINISH MARKS 
‘ _— | : &- h tt 
a patternmaker S making the patterns 


of two pieces that come near together so 


that the clearance must be carefully looked 


after, then he ought to know just how 


close they come to each other. If he has 


on the 
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t drawings this | I 
or the designer must tell him about it, but 
if he has assembly drawings, then he ought 
to, and in my expert \ es 
look it for it. G g¢ a patternmaker 
blueprints to work from on fine work 1s 
rather risky, as they change in size without 

















, 
| 
E 
ee 
—_——_—__ 
- \ 
much uniformity. It is better to give him 
the brown paper drawings from which the 


tracings made and let him put his 
finish 


Then it is simply a question of the drafts 


were 


allowances on them if he wishes 


man making his drawing close to 

which ought to be no question at all 
Speaking of showing finish marks on a 

drawing, a way was shown me the other 


day that was new to m« It is shown in 


The f mark on a dimensior 


and a 


the sketch 
witness 
1 


inished 


dimension 


is to be 


ine between the 
mark shows that the 


pile CC 


surface to which the witness marl 


‘int \ dimension between two finished 
ces has al f Nl Cat de oft { 
~ 
rv f 








IN DRAWINGS 


between a finished and igh suri 


has an f on the side of the dimension to 
ward the finished surface It struck me 
as a sensible, logical, easy method and 
worthy of mention The drawing shown 


A Simple 


| ) 
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very p I 
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. Af 
EN. P 
ee 
| ] \ ( ¢ \\ 
( ( ictil 1 
all our sp pap \ 
nd stamp Dp ‘ 
average It I t Pp 
it speed t trom so » 1 
per minute nd give nt it 
Fig 1 and 2 show tl few p 
plainly in the working position 
Fig. 2, the paw! ¢ wn in it 


a —d 

| | 
e1 n 

gag | 

7 T 

ke er 4 ; 
T) 4 ? t 7 
keve ‘ ‘ 
ng for tl 1 } A 
whi s running t and 
Pawl C, Fig. 4, teel hardened 


and Positive Clutch. 
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Loose Pulleys—‘‘A Mechanical 
Conundrum ”’ Solved. 

[ have read with interest the recent 

ter by H. K. Harring, at page 670, entitled 

‘A Mechanical Conundrum.” Mr. Har 


suggestions are very good, as I have 


let 


rings 


tried the same myself. I have been very 


intimately connected with loose pulleys for 
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ROLLER-BEARING LOOSE PULLEY 
the past fifteen years, as most of that time 


| have had charge of the mechanical ends 


ot large wood-working’ establishments 
\ll of these places have had well-equipped 
machine shops fer building their special 
machinery 

“the state of the art” on 


| suppose that 


bushel 
that 
consider 


that 


loose-pulley would fill a 


basket, 


patents 
not 
that | 
practical, although there are 


and there is one patent 


| have ever seen would 
many 
are excellent in operation 


Che main objection to all patent loose 
pulleys is the first cost, which nearly all 
buyers think is prohibitive, especially the 
manufacturers of machinery A loose 
pulley device to be practical should be as 
the babbitt When it 
Mr. Har 


suggests, the pattern expense is high 


cheap as use of 
comes to cored oil pockets, as 
ring 
and the machine work is much higher, for 


the very reason that the cored holes must 


be cleaned thoroughly, or you have grit 
mixed with your oil right away. Very few 
have the sand-blast apparatus and cons 
quently cored holes are poorly cleaned 

By accident, chiefly, I solved the loose 
pulley problem four years ago. I was de- 


| had to 


the pressure 


igning a wood planer or sticker 


have tight and loose pulleys; 
on the | 


pounds and the speed of the pulley about 


vearing | would say was about 50 


diameter 
the 
most of the time 


7.000. The bearing was I inch 
by 4 inches long. It where all 


was 


dust would settle on it 
lor an experiment I made the loose pulley 
like the sketch, which is practically self- 
explanatory This pulley has done con- 
stant service for the past four years and 
is as good as ever. After having used 
this scheme two years, every time we have 
had 


cory erted it 


trouble with a loose pulley we have 


into a roller-bearing pulley. 
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i have never found a pulley with the hub 
so small that I could not bore it to take 


a roller ™% inch diameter. I prefer to 
make them % inch if the hub is large 
enough to stand it. I make the rollers 


of drill rod with the ends slightly rounded. 
[ can convert a standard pulley in this 
way more cheaply than I could rebabbitt 
Try it F. C. MAson 


and rebore it. 
The Loose Pulley Nuisance. 
H. K page 


concerning the carelessness or shortsight- 


Harring’s remarks at 670 


edness of manufacturers of machines using 
countershafts, has brought to my mind an 


incident which took place not long ago 


Having to place some machinery in a 


factory I was in charge of at the time, | 





po 
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A SATISFACTORY PULLEY 


LOOSt 


machines of 
The 


photographs, de 


called up a manufacturer of 


the class we wanted to install rep 


resentative came with 


scriptions, prices, ete. and after going 


over the ground to everyone's satisfaction, 
the absence of proper provision for oiling 
the loose pulley on the countershaft was 


pointed out to him This pulley—of the 


friction-clutch type—ran continuously at 


$50. revolutions per minute, and was re- 


tained in place by set collars on the inside 


and outside of the hub. The oiling device 


consisted of a ™%-inch brass tube extending 


from the outside or face of the pulley to 
the hub with a threaded plug in the out 
the belt 


side end. Of course had to be 
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thrown off every time that pulley needed 
oiling, which, judging by experience, would 
We 


had 


be more frequently than profitable. 
that their 
never been called to that point before. | 


were informed attention 


firmly held to the point, however, that w 


could not accept the countershaft with 


that poor oiling arrangement. It ended 
in a rebate of $30 on the price of the ma 
which it estimated would, fi 


chine, was 


it to our satisfaction In our plant w 
developed the habit of fixing all our loos 
pulleys as fast as they needed it, in th 
When the size of tl 
hub permitted, the pulley was chucked a1 
the hub tl 


largest oil space possible 


following mannet 
recessed in a manner giving 
without weake 
too much \ composition bushing 
drilled 
holes, as shown in the sketch, and plugg: 
vith hard felt 

better 


ing it 


made and with a number 


Was 


Later, rattan was adopt 


After dri 


ing the bushing in the pulley, a rean 


satisfaction 


Living 


was put through, and the result was 
good, serviceable bearing I have run 
pulley—holding about 34 pint of oil—fitted 


up in this manner with the rattan fitting 
over three months, and at the end of that 
time there was still some oil left It 
cleanliness was particularly noticeable, no 
oil running out at the ends of the bearing 
and dropping or flying on the belt It 
seemed to get enough oil to lubricate and 
no more. Taking it all through, it proved 
a very profitable method of repairing 

the hub 

1 


large enough I had the pulley cl 


some few cases where was 


eaned up 


and a wooden ring put on each end of 
the hub, to increase the size, and had a 
casting made from it which was finished 
up in the usual mannet 

H. J. Wuitt 


Provision for Guide Strips on Re- 


ground Dies. 
sketch 


to toolmakers. It is customary 


l 1) 


cc 


[he inclosed may be of some 


value 























\ 
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—. 
/ 
\ 
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FIG. 2 
PROVIDING FOR THE GUIDE STRIPS 


blanking and combination dies to have 


projections on the faces so as to grind or 


sharpen the dies, which makes it neces- 
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sary to cut a notch in the guide-strip to peers ae 
. ' TURN THIS LIS! 10 ITS pg 
secure it upon the die, as shown in Fig. 1 ec RETY 8OPep, 
Fig. 2 shows an easy way out of this, by ore " 
providing for it on the die, leaving a pro . ee 
jection on the back edge, say, % inch high, [ N-6 PATTERNS TAKEN FROM STANDARD =~, 
so that it may be ground away at the same PATTERNS OR OTHER MACHINES hi 
time the die is sharpened, thus doing away 
with the notch in the guide-strip wn = 
‘ a | art Pattern No = ~o eae: 
Wma. F. HorrMann No Mack Useqg Material 28 NAME 
; 2} O- 32-2} ? Cast Tron Oi] well eove: long 
Storing Patterns. 
) S- 1-89 1 Cast O Cone prulle or foed shift 
In many shops it is one thing to know fron NE PUNY LOT f 
where a pattern ought to be, and quite 95 | Nos-99 @ Cast Brass Box for head block spindt 
another thing to tind it. If any regular 
ra | q / = Y j Mage for fer heart 
system of numbering patterns has been S-6- 30 Cust fron Collar for feed shaft 
7 > >S tt take 1 ch work « ; . 
followed, it does not take much work or Si -93 fiat Eres Leos pulle y for fecd shaft 
money to adapt, as far as practicable, the 5 , 
following ideas picked up in different | 121 P-4-}2 Cust Tron Hand wheel to raise & lower bee 
shops | l ] : hole 
. il ae 21-50 3 Cvist Ntec! Jog for holding Moor 
In Fig. 1 is shown a handy method for Ls / 
fixing electric lights so that they can be 
used to good advantage on any shelf 
The weight D keeps the lamp always in 
place unless the wire clamp C is pushed 
onto a shelf. The wooden clamp B keeps 
the weight from pulling the lamp out 
of reach. With this device the person 
° . | 
looking for patterns has both hands free 
and the lamp can be fastened on the edge 
of any shelf instantly \s it is better to 
store patterns in a dark place, and as a 
dark attic is the only place that can be 
| = = — —EE - 
used in many shops, such an arrangement M 
is of great advantage and a time saver STTERN LIS 
In Fig. 2 is shown a blueprint which 
is glued to 1-16 inch leather-board, shel icked and g up us pla 
: = Ceiling 5 | ter 
eo? faz 
| 
B Vv st rdinar 
ULE ON tandard 
C Pat 5 “ be ed 
z 
"| | Ms? T than one 1 1 | ese pat 
» Pr. W npt ) the symbol “S S-1° wou the syn 
- 
Pa . DO I i i | p yatter ind 
a ~ 
-1-29 wo | be t I it certain 
Patt i. | tandard p ) i certain 
| part otf the patter tora \ 1 be found 
° ? t lard pulle patter} tovether ill 
DJ ~ : 
a sizes Of collar patt ! t \ ch makes 
| the designer WO! h easier when 
looking for patterns to e¢ on a new de 
z 2190 ; sign or a special machine 
\ more elaborate system include a 
card index in a drawer under the card 
~ ’ 
™ shown in Fig. 2, with a card for every 
D. eight to bala i part of the N-6" machine which requires 
1 heep as shown a pattern [Three guide cards are used, 
viz., “Patterns in Foundry,” “Patterns in 
Petes Eee . Drafting Room,” and “Patterns in Pat 
. . z=) tern Shop.” When anyone takes a pat 
<=" ) tern he puts the ard tor that part back 
of the guide card, showing where he 1s 


j 
carrying it 





r- Machine parts should be numbered e1 
/ “—. 
\, Wheel and braket fo tirely separate from patterns and I be 
wire to run over : lieve the blueprint catalog de scribed be 
Cc Showin wl l 


sie dileadiih fies sane fore in the AMERICAN MACHINIST at page 


It yught to be tw sted 1050, Vol. 26, 1s the best way ot keeping 
\ several times at (x 


American Mac t i record of them 


spring 





FIG. I LAMP SUSPENSION FOR PATTERN- STORAGE SHELVES \ catalog of the machine and the card 








should be hung near the lst shown 


nde x 
This gives a complete record 


lig. 2 


f the machine and near where 


patterns 
be 
in the office or draft 


D. H 


most needed and will used twice 


much as if it were 
room PARKER 


Ig 


A Modern Steel Chip. 


We a chip, or shaving, which 
ay iiterest vour 
i the shops of the Packard Electric Com 


a steel drop forging 


send you 


readers It was cut 


pany, Limited, from 


for an automobile high-speed clutch cone 
Rex high-speed steel 
R. B 


Managing 


th a tool of 
HAMILTON, 

Director 
“TT 


Catherines, Can 


[ This chip is wound closely like a clock 


pring 


} a 


neh thick. It 


inch wide and about .o125 


is 3% 
tenacious and sound 
iks tool 


In core 


shows 


aterial and also spe well of the 


vhich cut it. It 1s piece, and there 


Ep. | 


re over 100 convolutions 


How the American Machinist Helped. 


lwo articles published in the AMERICAN 


\IACHINIST quite recently, and which at 

the time of reading | saw were quite prac 

tical, | had opportunity to use, and in fact 
“up 

them 


would have been against it” without 


knowledge of 
We bought a 


normally 


lathe and found that 
held 


\cquainting the build 


new 


the tool as was 78 inch 


above the center 
saddle and com- 


ers of this error, a new 
pound rest were sent. The saddle was 
properly fitted to the cross-slide and 


gibbed (only a sixteenth of an inch had to 
be filed off the taper gib) and then one 
had to locate the saddle nut 

Phe hole was located approximately and 


drilled 1 32 inch large This shop does 
not boast itself of a single counterbore, 
and we used a piece of cold-drawn steel, 


a piece of square tool steel and a lathe dog 
the 
your paper as being used in a repair shop 


of counterbores described in 


tone 


and easily made), to counterbore and spot 
The 


: inch large, 


for the pilot and screw of the nut 
hole was counterbored about ! 
and two small holes were drilled close to 
of the hole. The 


the screw, 


nut was 


then 


the outer edge 


properly located on and 


fastened. ‘The job was finished by pouring 
a ring of babbitt metal around the pilot 
of the nut, 
used to pour the metal through, the other 


hole 


ring 


one of the small holes being 


vent Curiosity led us 


the 


serving as a 


to examine after pouring, and 


as mice a ring was filling the enlarged hole 


as could be destred (of course the nut 
was warmed previous to pouring). 

The article deseribing the locating of 
ng bushrnes by drilling a large hole in 


the casting, locating the jig bush by means 
of screws and dowels and then filling in 
with babbitt between the bushing and hole 
in the casting, gave us our idea of locating 
the 


nut as we did 


W. S. HINDMAN. 


AMERICAN MACHINIST 


Dimensions on Shop Drawings—Ope- 
ration and Tool Schedules. 
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the man has the job given out to him, he 


the tool stores 


the drawing at 
the 


presents 


window and man in charge can see 









































\s the question is very prominently 
before vour lers just now, I venture 4°? glance what special tools are required, 
psec Po and with the assistance of a proper sys- 
to send you an example of a shop draw ; te 
ing, similar to what is used by the firm I '€™ of storing tools, can immediately lay 
am with. You will see that full and com hands on what he wants 
plet directions are given for each opera Some of your readers will doubtless 
tion necessary for the production of the think it a little overdone, but experience 
piece, from the rough stock to the finished has shown that it has considerably 1m 
article Each dimension has the largest proved the quality of the work turned out, 
~< l >< . 2" a" 6; -9 
7 ) 1 hy 
mn 002. 64 1 1 4 1 1 
| A ht G4 i ‘ 
~i< » « 
? h ’ Grind 
Or | ~~ sritu 
S * A ry 
| bie® ~3 r 
10 - + hy =" m3 
i ee . 
y 
F a - v ‘ ; 
5 ry ss 7 ) 
a y 7 2 .662 Dia Wide is te 
2 oe y A 
» A 
= 
P 3 i 
* ro Y K 
Ws i 
FIN ALL OVER 
6 > 4* 6 , . 
nal MAKE FROM M S FORGINGS 
. 1merican Machinist 
OPERATIONS. TOOLS. 
A. SMITH. Make forgings from 1§'’x14"’ M/S to Patt. Forging pattern 
B. CENTERING M/C. Center drill both ends. Medium size drill. 
C. ENG. LATHE. Hold on centers, face ends, rough 
turn dia () leaving .005” to .008” for grinding. | $’-12 thd. screw 
Neck down at () and (3) as showr. Turn and gauge and chaser. 
screw dia (4) to gauge. Round off end, and face at 
(5) to correct length. 
D. HOR. MILLER. Hold in Fixture No. 1, set gangcut- | Fixtures No. 1 and 
ters No. 3 to block on fixture, and mill faces @) 2 with setting 
: . blocks. 
Hold on Fixture No. 2, set gang cutters No. 4 to| : 
Gang cutters No. 3 
block on fixture, and mill faces (7) (©@) and @) and 4. 
E. DRILLER. Hold in Jig No. 5, drill and ream holes | Drill Jig No. 5. 
- aa “PD” drill. 
a0 . ‘Take from Jig and lightly c’s’k as shown. | }’ reamer. 90° c’sk. 
= Se See as Se inte cnn, 
F. UNIV. GRINDER. Grind dia (1) to size given. 
THROW-OUT PIN—PART 571. 
8’ AUTOMATIC M/C. 











SHOP DRAWING WITH LIST OF OPERATIONS AND TOOLS REQUIRED: 


limit that can be allowed clearly shown 
It is understood that the first dimension 
given 1s the size to be aimed for, but if 


the work varies to anything between the 


stated limits the job will do, and is passed 


as first class. By this method of showing 


limits, the man can see the relative im 
portance of each dimension \ great 1m 
provement has resulted from the intro 
duction of a tool column, as shown. When 


and also raised the general standard of 


ability in the men themselves 


[The drawings are made in manifold 
books, of a standard size, and the carbon 
copy pasted on stiff boards, properly bound, 


and tiled away in the foreman’s office when 


not in use. The books, when full. are 
fled away in the works office, that 


should the shop drawings get destroyed, 


a correct copy is always to be obtained, 
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nd track 1s kept of a1 iterations that certain part of their stroke, while th By this 1 s start 
may from time to time be made to the remain close in other parts, thereby mak lated and fixed by t thumb catch which 
original drawing Li A. A. ing adjustment impossible engages the sector t] it of start 
Leicester, England Just why shapers continue to be built & and without moving eink nialietes tt 
= Ste eaSer with slides of unequal length, it is difficult) can be manipulated without affecting 4 
Sliding Surfaces of Equal Length. to say, as everyone knows the defect is Moreover, the two starters may nanipu 
I have read Professor Sweet's article on Sure to manitest itself i due time, whil lated simultane | singe both 
lhings That Are Usually Wrong,” at t the slides on the ram were shortened = catch 
mage 1638, Vol 7, as I have ead ny S ble mm it nd this put on tl ‘ \ . ce 
hat preceded it, with interest and for my guides, the diffculty would to a great ex the bridge and tre t l, if prop 
nstruction, and as he has advocated that tent be overco [ do not see that there g 
system of construction for so long, the would be the slightest difficulty in doing is in 1 ul lirect that of the 
general principles of his theory, the cor this, or that it would add in the least to lever lr H. Wa 
ectness of which no one will dispute, the cost of the machine 
It the makers of the machine with th A Strawboss With a Long Record. 
cross-slides [| ] e reterred t ra ng - " f 
\ part of ft s tter recog! e tl St " ; ; 
\ ter eing de to their machine 
* ther cers if t dl | +] : 


LOPORTIONS OF SLIDES 


have been or should have been in many Two-Motor Lever. he thinl the world 1 t | lid 


minds for a long time; yet it is wonderful mxperience with traveling ¢ not tur ( 2 vd 
: ‘ . ee 12 8 Mecteatad im thi a ~~ ] pane , ’ 1 
how little they have been utilized to the design which 1s illustrated in t ulesman, dow ] loubl 


























The failure to appreciate or at any rate @ccOmpanying sketch his busi f he would attend to that and 
to adopt the principle of bearings and 
slides of equal length, has come under my , _ a eT Oe oe, _ 
observation more especially in machine 
tools, just the exact place where one would 
expect to find every possible advantage A 
taken of it, because, first, of the great ac 
curacy desired in these tools, and, second, | 
because the designers of them, above all _ 

thers, would be expected to appreciate it | 

Only a little while ago I was looking at 

new machine tool brought out by one of b | OW 
the best concerns, and was much surprised r _"° = 
t . and was n Irprised | = 
te see an all-important cross-slide con 
structed about as ske tch herew ith I co ld | 5) , 

- 

not tind any possible reason why _ these FIG ” Maclin 
surfaces should not have been of equal 
length, and it must be obvious to anyone ‘ 
that as they are now constructed the wear | p t 
must be unequal ¢ \ he w 

In a lathe carriage, we know that loos UM sy « fore 
ness will result where the carriage 1s used I ci i t 
most, and it does occur. But we have to give t impres that 1 business 
put up with it because we cannot in such \ d ~P tit were for ] H 
1 case apply the preventative theasure; but | reat ver nd give 
n the instance I mention above, there 1s t ot ders to t ! it 

possible excuse that I can discover for | to remonstrat I vy 
permitting sucl construction to enter > hat | ru gy tf é 
into an important machine \ ftes littl | 7 been W \ ( te f 
wear has taken place, it will be loose in ~ / a ~ ry ( veal d 
the middle, and if ttempt is made to E lo not f ke ¢ 
take p +] lans es +} slid will tam 1 1¢ | t tan | ttle 
¢ } nals To } ade t shdes of | ] —s 1 ‘ ‘ 1] 
Py eneth would I< pre ected | tig it w ] i t now 

ny mportant teature : ehent It | ‘ ‘ \\ 

lo my mind, however. the most glaring WO-MOTOR LEVER thmg when tl d mar way Hew 
neglect of this feature in machine con- go 1 mal right beside the f 
struction is found n the everv-davy shaper, The axes of the two starter 1 and / man nd gi orders, tterly ignoring tl 

las far as 1 know. they are all alike in intersect at right angles to each other foreman and making | feel like thirts 
is respect. Not onlv are they alike in and the center line of the hand lever cents | sat down on him one d and 
his p ei of their construction. viz. the passes through that intersection. Athumh he has not bothered my men sinc | dare 
lides of the ram are longer than those of catch for each starter engages a sector o1 not t down on tl old man that way, for 


the pedestal. but thev are just as certainly the other starter, the centers of the s¢ mv name would be Denn lhe conse 


ke in their wav of becoming loose in a tors being at the intersection of the axes. quence of such management js that when 
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the old man or his dude of a son 1s not 
tround the men play horse with the fore- 
inan. I would like some of the wise- 
acres to tell me how to handle the old 


man, and not have so much to say about 
how to manage the men. My men give 
me no trouble at all, as compared with the 


old man ANOTHER STRAWBOSS. 


Machine Filing vs. Hand Filing for 
Band Saws. 


In our shop, some years ago, we 
trouble with our 


expe- 
rienced a great deal of 
band saws. Every little while one would 
break, no matter how much care we exer- 
the Of 
would 


cised in not overfeeding saw. 
course in each case of breakage we 
try to find the cause, but no matter what 
we did the saws kept on breaking just the 
same. 

Within the past three years, 
a complete change has been wrought, and 
During this period we 


that 


however, 


all for the better. 
had but 
was due more to gross carelessness than 


have one breakdown, and 
to any other cause, and we have not had 
to buy a single new saw 

Three years ago, at a modest cost, we 
bought a Noyes machine, 
which ever since has been used in sharp- 
ening our band that this 
work had always been done by hand, and 
everyone hand-filing 
knows well enough how irregular in size 
the teeth are apt to be, some of the points 


rotary filing 


saws. Before 


acquainted with 


indeed projecting noticeably beyond the 
others. As a natural result, these points 
in sawing strike harder against the wood 
than the rest, imparting to the blade a 
jerky motion that is very apt to cause the 
saw to snap. The filing machine, however, 
avoids all this, for all the teeth are of an 
even size, and the working strain is uni- 
form throughout the entire band 

[he machine to-day is in as good con- 
dition as ever, and it has paid for itself 
over Homo 


many times 





Oil-Tank Spouts—Reaming Deep 


Holes. 
Notwithstanding the fact that it is a 
great annoyance to have the check on 


small oil tanks for milling machines placed 
next to the body or tank, the makers con- 
tinue to send them constructed. 
\fter you open the check, it takes time 
for the oil to flow the length of the spout, 
which is very when you 
shut it off the full, keeps 
on dripping, which is also very annoying 
the name of 


arrange 


out so 


annoying, and 


spout, being 


and wasteful; so why, in 


common don’t they mat- 


ters so the check is right next to the end 


sense, 


of the spout? 

For reaming deep holes in the lathe, 
where the piece is held in a split-wire 
chuck, hence is easily removed, as, for in- 
a %-inch rod about 12 inches long 
which requires a 5-16 inch reamed hole 
through it; I find it an Al scheme to take 
the piece out and plu the bac’ end with 


stance, 
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a piece of waste and partly fill the drilled 
hole with oil; in this manner the reamer 
is kept well lubricated and it is unneces 
sary to withdraw it, except once or twice 
to clear away the chips 


Rost. A. LACHMANN. 





A Side Milling Fixture. 
The accompanying 
milling fixture for general use in milling 


drawing shows a 


two sides of a piece at the same time, 
using a pair of side mills. 


fixtures are used for such work and they 


Two of these 


can be placed any suitable distance apart 








‘ 
| 
The Hook Bolt 
— SN B 
A» 
} 
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| | a 
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A SIDE MILLING FIXTURE. 
on the machine table, being kept in line 


by means of tongues on the base fitting the 


slots in the table. The work to be ma- 
chined should have one edge surfaced 
square with the side, say on the disk 


grinder, the surfaced edge resting on the 
hardened steel blocks A, and is held down 
by means of the hook bolts B and nuts C. 
As drawn the fixture will hold bars from 
4 to I inch and will mill any reasonable 


width from % inch. Other hook bolts 
to take different sizes can be made as 
required. 


In some instances we have used only 
one fixture (instead of a pair); for ex- 
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ample, milling two tlats on the sides of 
a small collar, in this case using a special 
block A with a peg turned on it to fit the 
bore of the collar. Other cases will read- 
ily suggest themselves 

H. A. DupDGEON 
Leicester, England. 


The Loose Pulley. 

I wish that I could feel full contidence 
in Mr. Harring’s statement at page 670 
that all could be 
cured at dollars 
I have seen practically the same 
Mr. 
and without any startlingly better results 





loose-pulley troubles 
a cost of a couple of 
apiece 
device used which Harring shows 
than those from an oil hole and a helper 

The way the device worked was about 
like this: When 
siderable speed, the oil worked out through 
We hoped that 
when it stopped the oil would flow down- 
ward and that part of it would happen to 
hit the oil holes at the top of the bushing 
What actually 
happened appeared to be that the holes at 
than 
Some schem 


running, if at any con 


the wool to the outside. 


and thus oil the bearing. 


the bottom let out more oil hap 
pened to come in at the top. 
to pinch the wool every little while and 
squeeze some oil out would have been a 
good thing; but if there is enough wool in 
proportion to the oil to keep it from run 


ning out along the shaft then the wool 


will not give up any appreciable amount 
of oil to flow through the oil holes. Woo! 
will give up oil tg a, surface on which 


it rubs, but that is quite a different con 
dition 

[ should Mr. 
success arose from better workmanship. 


little oil, 


imagine that Harring’s 
\ well-fitted bearing takes but 


anyway, compared with a poor one, and 
most builders of machinery use the least 
possible care in the manufacture of coun- 
tershafts 

The only really f this 
problem that I have seen is the one in 
vented by Flather, of Nashua. It 


ple and effective if well made and taken 


solution ¢ 


o% od 
is sim- 


care of, and if neither condition is ob 
served it is certainly no worse than the 
ordinary loose pulley. It consists simply 
of a stationary bushing in which the shaft 


This 
bushing extends out on one side to form 


turns and on which the pulley runs. 
a collar, in which is put an ordinary oil 
cup. Oil channels lead from this oil cup 
to both the outside and the inside of the 
bushing. The bushing is held stationary 
by an arm reaching to the timbers above, 
or to any part of the countershaft hanger. 

It is a locomotive-shop habit to bush 
everything with bronze, and a wood-work- 
ing machinery man’s trick to babbitt ev- 
erything. For the conditions under which 
the machinery which they build is used, 
the expedient is undoubtedly good in each 


case. A locomotive runs in grit, and 
wood-working machinery is oiled with a 
mixture of cheap oil and sawdust. But 


for medium-speed shafts running where 
they can be regularly oiled I believe that 
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a well-fitted gray-iron box and a steel 
shaft are good enough for anyone 
Somewhat related to this matter is that 
of nuts for pressure screws. Where the 
screws draw up under pressure for any 
considerable distance, of course no one 
would think of using a steel nut on a 
steel screw; but where the screws turn 


only a fraction of a turn under pressure, 
would it be allowable to use a steel nut? 
We will suppose that conditions of manu 
facture make it 
nut, and that it is possible to have a sufh 


cheaper to use such a 
ciently large bearing surface to allow of 
as low a pressure per square inch being 
Chat 


is, it is a question of manufacturing ex- 


used as if a bronze nut were put in. 


pediency rather than of engineering. 
ENTROPY. 


Finishing Spherical and Cylindrical 
Surfaces. 

Mr. Hearn’s article at page 

ing Spherical Surfaces” brought 


700 on “Mill- 


to mind 
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tormed-cutter method, 


sible by the usual 

illowing, say, .003 to .005 inch for the tina 
finish Chey were then chucked in a 
speed lathe and finished by the boy to size 
with the hand-clamp which is repre 
sented by Fig. 1. The cutters were, of 
course, made accurately, ground inside 


and out, and when in use flooded with oil 


or compound. I do not think the work 
produced varied in size over .00025 inch 
[ know that they never had to do any 


grinding in. If these cutters are properly 
taken care of the finish will be 


Fig. 2 represents a tool built on the same 


very fine 


lines for finishing the shafts. In this shop 
one man had the contract for making all 
of the shafts. He had six or eight small 
engine lathes, of special design, with very 
just long enough for the long- 
He the 
machines and rough-turned 


to 


short beds 
est piece which they made ran 
lot 
the shafts to a limit 

After 


would finish on one lathe with the clamp 


entire of 


of .002 005 inch 


turning several thousand, he 















































some tools used in a sewing-machine fac mill. If I remember right, he would fin 
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- Anervcan Machinist 
FIG, 2 
TOOLS FOR FINISHING SPHERICAL AND CYLINDRICAL SURFACES 
tory where I used to work, for finishing ish about 2,000 to 2,500 shafts per 10 
their ball joints and shafts hours. I can vouch for the accuracy, as | 
In making a ball-lever the pieces were was an assembler at the time There 


machined first in the screw machine to 


as nearly the right size and shape as pos 


never was a variation of over .o00125 inch 
F. C. Mason 


Hot Blast for Skin Drying Molds. 


I send you a sket f 
used tor skin-dry ne mol tor arge pipe 
castings 1 t ) 
ing new about this nn | 
teatures, che iphess nd higl theciencyv art 
worth noting he rig nsists of ar 
dinary coke sto era 

Belt to ) 
Motor ‘ 1 
Blowe i % u 
4 p> 


Li we 
ST TT t _—s 


VY with two 7 
Dainps 
am Mach 

HOT BLAS FOR SKIN DRYIN¢ 
rings set upon a circular grate with tour 
legs. Surrounding the ove and fitting 
the grate casting is a cylinder of No. 16 
steel, 33 inches diameter d 48 inches 
high, and fitted with a cover here is a 
Y-inlet, each branch fitted with a butter 
tly damper, and one outlet at the top ot 
the stove \ small blower, mounted on a 


plank and driven by a motor, supplies air 


to the heater, the hot air being driven into 
the mold as shown By means of the 
damper in the inlet under the grate the 
combustion of the coke is controlled 
The half-mold shown 1n the sketch was 
overed with board ickit nd sheet 
iron. Of course the cope might have been 
put on and the hot air driven through the 
vate hole and allowed to « ve through 
the riser hole, t in t particular ca 
it was not found desirable \ bush rt 
coke lasted ten hours, conti run, and 
there was a temperature i mold of 
300 degrees Fahr. (actua irement ) 
[he blowet1 iscd W I I was 
ing about the shop unused d the mo 
rT me used for lt va < e elevator 
id only in e that purp about 
four days per month Phe heet-1ron 
over and piping t $< 
G. F. M 
L he American Locomott Compa 
has made arrangements for t manutac 
ture in the United Sy t tt Berliet 
automobile \ specially equipped plant 
will be prepared and the machi will be 
turned out in large number beginning 
delivery next year The wlant will be 
located in Providence, R. [., adjacent to 
the Rhode Island Locomotive Works of 
the same company, and will be under th: 
supervision of Mr. Hought who has 
recently been appointed superintendent of 
the Rhode Island works he first ma 


chines are to be of 40 and 25 horse-power 


for private us ind later he automo 


bile trucks 


“AVY 
will be turned out 


[he latent heat of fusion of ice per 


pound being 144 B. T. U. and a standard 


ton being 2,000 pounds, the standard unit 
ton of refrigeration ts 2.000 144 288, - 


ooo B. T. | 
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For a Standard Price Sheet. 
\t page 504 we commented upon some 
¥ eR Pega THE BEAUDRY CHAMPION POWER HAMMER. 
ommunications received advocating the 
adoption of a standard price list, and in feLIS T+ | 
¥4 | . 4 : || 
ted ¢ ‘SSIONS O oO ) ) > ¢ 
xpre n r opm " on the mat No. of Hammer. . .|} 2; 3/4!5,6,7,8,9/10.11j)12 
eT Krom the Brown & Zortman Ma- 
Weight of Ram “ 100 | 125 | 150) 200; 20) 300) 3% 400 «wo |} 
DELIVERY SHEET Estimated Force of low, Ibs hot adp trap! scant: Ses Paatat ecto (ands! aims toley/|aeedl 
Lift of Ram, inches ‘ 7} 8) 8% 9} 0) 1b) ay 12 | 12% 13 } 
Average Size Work 1 1 2% % 3% 4\ 4% 4% 5 | 
Speed of Hammer ‘ 0 0, 20 20) 275) 270 20] 20 240) 225! 200 | 
Ghe Bickford Drill @ Tool Co. Diameter of D g Puble 13 13 M4 “4 15 1 17 18 19 0 
Cincinnati, Ohio, U. S. A. prs eagle Wat lel Sod er thy Mee Bay 
approx. Weight of H ' ' 1800) 2000 ew) 20 OST) 400 | 4600 | 5200 «400 | 7000 (SONU | 
= | a ye | oo | 0 | 120 i 
oe Siect| Bays oes | ay Days | Days | Days PRICE [xxx] xxx] xx] wax xx wx] axe xa ar [xan nan | 
a ———— er. —_ are i SS ee —_— —+- —— = = 
No. 0 RADIALS ] | 
. , ORIGINAL 3X6 INCH? 
No. | RADIALS i | | 
a T 
a Improved | a 





| Hal niversal | 
{ 
Universal of 


No. 2 RADIALS| 


! O O EPasasl 


Drills. P. Blaisdell G Co., Worcester, Mass., U. S. A. 








} Lever Wheel Power Back 





























r Boxing Weight 
\mprovea — + +— Siz Feed ; Feed Feed | Gears eu: — Net : Qross 
Maly Wnwwersal | 
: } ia 1’ Stationary Head $72 S$ 7. $20 $20. $119.00 790 Ibs 1032 Ib 
Universal ot 20" Sliding Head 108. 20. 20. | 148.00) 950 “ 1225 ‘ 
25" ' ; 158 25. 25. | 208.00 1525 “ | 1914 
No. 3 RADIALS| 28 ' 170 25. 25. 220.00 1908 * 2359 
- : 30 195. 30. 30. | 255.00 2179 * 2655 
i it) 335 }. 5.00 3588 “* 4421 
Impeovea } ) 335 4 40 415 3588 
peeve : maa aia $5" ; , 560.00 4250 “ 4700 
Jnaversa\ | | 50 590.00 4400 “ 4900 
| Halk ravers me PE See: 2 | 
| | : 
i diniversa\ 
| | 



































petty NN -, 
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ORIGINAL 3X60 INCHES. ORIGINALS 3 5-10X094 INCHES. 


in connection with the prices on Bickford 


eo PRI ist —— > radial drills. We use the Bickford list 
B ALL & KEELER MFC. CO; Edwardsville, Ill., U. LL. simply because it offers the best oppor 




















F.O. B. , DATE 190 tunity of illustrating our plan. 
8.4K PEERLESS | PEERLess ime | P.0.a.c ime . = < OUPLEX IMP. . W . hav ‘a also vinsage ed a lett : ane 
Wo 2. | SPECIAL No. 3. Wo. 4.|No 2. No.4 WO 6 | No.8. NO.10. NO.12.\ NO.16 No 18 Hill, Clarke & Co., Boston, Mass., in 
- + + +- + + i 4 | ancien A § Resin ndllate | — 
Capacity — 2 *w 2” |i" 92” [t* 103” [Ito 4" | 4" to2 pI" to 4" BY" 106" by to 8” B4't010"' A" to 12” 7” to 16” BY’ to 18” which they say: 
Chasers, per set B 5.00 § 8.00 $9.00 $12.00 $ 8.00 '812.00 $1500 $15.00 $2500 {$25.00 $35.00 $35.00 ‘ 1 1 
7 ee T ] t t 1 -—-—_t a We notice your editorial on the stan 
Countershafts . | 15.00 | 15.00 | 15.00 | 15.00 | 15 00 5.00 | 20.00 | 20.00 | 20.00 | 20.00 25.00 25.00 ° 
Discount i. a ss | | ' ' | dard price sheet, and it may interest you 
Releasing Plunger Npl Hldr : 20.00 | 20.00 | 25.00 | 35.00 t 75.00 85.00 125.00 . a aa to know that we inve stigated the subject 
Sectional Npl. Hidr. | | 145.00 190.00 | | ot price books very carefully five years 
Discount } : 
at =: a i : “ ago, and finally adopted the first price 
MACHINE DESCRIPTION Lisv PRIcEe GISCOUNT Fo 8, " ; 
s f : : = books that were brought out by Morden 
No. 1 Roller Cutter Capacity |" to 4’ $ 75.00 i 3 
No.2 « “ « ”tw6é r 90.00 using his No. 5 siz At that time we 
Hand Emery Surfacer | —_Platen 10)” x 24)” Rise and Fall 8” 200.00 could not buy these price books here, but 
\= — : i a had to get them direct from Morden. 
_ “After adopting this Morden loose-leat 
chinery Company, Pittsburg, we have re- a eos = ee ee ee 
-~ \ 
ceived a letter, in which they say: C) C) C) 


“We are very pleased to note that you 


have taken up the question of a standard Fay & Scott, Dexter, Maine. 





price list, and feel certain that this agita- July 1, 1903. 
tion through your paper will have more Automatic Spindle Drilling Lathe, 16 inch Swing 
~ Complete on 10 ft. bed, without taver attachment c ge 460.00 
effect than anything that the dealers in- ————= = 0.00 
‘ Add for taper attachment 0.00 
dividually can accomplish Extra length of bed per foot 10.00 
“lo illustrate the character of sheet, Milling Machine Centers 
Swing, € 1-2 inches $20.00 


we have drawn up a price list and ac- 
‘ Shaper Centers. 
companying data covering the Beaudry 














Swing, S inches. Takes work 18 inches lone $18.00 
poe With worm wheel indexe 2.00 
Champion power hammers This will se. Adehegutue sie . 
. — Planer Centers 

give you an idea of how we would like 17 inch improved $60.90 
to have the list arranged.. We also en- id be eee aa 
- - 13 inch planer « . ndea 1D 

close a draft of a delivery sheet; which aa ye ee 


you will note is on the same size paper Mai igs 


and could be inserted in a loose-leaf book REDUCED FAC-SIMILES OF PROPOSED STANDARD PRICE SHEETS 

















DOOK 


price 


among our ima 


most of tl 
lists on the \ 


} 
munenced a Campaign 


nufacturers, so that now 
their price 


s We now 


have between twenty-five and thirty of 
these books in use, so that you w 
derstand that this S quite n important 


matter tor 
“We adopted 


nient TO! 


AMERICAN MACHINIST 


18-Inch Geared Head Lathe. 


The half and 


tones, Figs. I 


S-inch geared-head lathe as arranged f 
helt drive rh the is driven by 
plain pulley with a 6-inch belt, and te 
geared speeds for the spindle ire 
tained by sliding gears, operated by thi 
evers shown at the front of the head 
fhe constructs provides tot nple 
power ¢ ler ToT eae reduction or 1 t 

















I Cn ke t 
machinery 


No ia) size, 


than the No. 5, 
in the pocket 
“We enclose 


ing how some « 
printed these f 
“We should | 

other 


1 1 
tiie macnn 


adopt a 


We understand that 
deal 


which is 


iniform = size, 


some of the 


to adopt the 


little 


lers desire 


quite a large 


and not so easily carried 


, 
a tew sample pages show 

if our manufacturers have 
vw very glad to unite with 


| 7 
nervy deaiers mm 


trving to 


but before a de 





cision is made, we felt that we ought to 
present our experienc: 

“Thanking vou for an opportunity to 
bring this subrect before your read 
heey 

This w . be a matter in 
which th doptior f standard would 
be an excellent thing, and it would ob 
vious lye | the better if British ma 
chinery builders ar dealers would join 
n the establishment of such a standard 
We shall be glad to hear from all who 
ma Te terest ul] who m ve 
suggestions to make 

The Cleve d Cap Screw Company, of 
Cleveland, Ohio, has been awarded by the 
Franklin Institute the John Scott legacy 
premium and medal for the superiority 
of their product, consisting of electrically) 
welded bolts and cap screws, which 


formed the sul 


cle in our colum 


award 


in the highest 


ject of an ill 


commend 


ustrated arti 


ns some months ago. The 
Is these bolts and screws 


show this 


$43 
ot < 1) by ‘ 
‘ trou | hese geal either 
ne I e tw re OW nik | itely 
n f n- the , , Se 
the pindle rh tt Ww 
ts t g pe t 1 
‘ . tt 1 . »\ thre “ 
v ‘ WV 1 
‘ o the pil F t thie kr i) 
Wl ‘ 1) 1 ol 
/ 
( \ 
\ 
\ 5 ~ f 
{ 
== = ™s 
| 
} 
1M 
4 
} 
i achentat 
FI 2 r Hit } On } } 
ned \\ thre ) I discon 
ected t front k-gear shatt 
thrown into action there eight more 


pindle speeds, making ten in all, with 


he sin 


wit constant 


peed countershatt or 


peed motor 











= 
— 
| 
| oS 
-_— 
| —— 
—— 
— 
-— 
( y IN } 
( g speeds fi shing cuts Che in 
te view of the head in Fig. 2 show 
the arrangement of the gearing and the 
method of operation will be clear fron 


this view 


The driving shaft is at the back of the 


head, and upon it are mounted two sliding 


il 
‘ 





i 


mill 


me i) 













il 


(aT 


a 


iE H 
| y rive the vy fur 
= two-spe¢ ro ft 

A nt ® case wvive twenty forward 
working speeds to the spindle, and in o1 
let void the complication of yack 
ing belt dial thread indicator hown 
lig the right of the irriage—1 
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furnished, permitting all threads regu 
larly cut to be readily caught with the 
half-nut after returning the carriage by 


hand 
Che head 


pan making a reservoir which permits the 


casting is in the form of a 


gear train to run in oil. The outline 
drawing, in Fig. 3, of the end of the head 
shows with what facility the lathe is 


changed to motor drive The cover with 
brackets for the the 
is substituted for the plain cover, and a 
a chain drives from the 


mounting of motor 


train Of gears or 
armature shaft 
which the puliey is ordinarily mounted at 
the back of the lathe, this being all the 
change necessary on the head frame. 
The 


with bridge of ample width and with lib 


to the driving shaft on 


carriage 1s of substantial design, 


eral bearings on the ways, and it is usu- 
The 
shafts 


ally furnished with compound rest. 


apron is of box form, giving all 
having severe duty bearings at both ends 
The inner bearing of the rack 
bolted to the at the 
point where it engages The 


footstock is secured by four clamp bolts 


pinion is 
carriage 
in the rack 


securely 


The feed gear gives three changes for 
turning or screw cutting, without change 
of gears. The lathe can also be provided 
with quick-change feed in the apron, giv- 
ing forty turning or threading feeds with- 
change of gears, the 
from .o12 to .250 inch per turn of 


out turning feeds 
ranging 


spindle, and the threads cut from two to 
forty per inch 
While shown with a pan, the lathe 1s 


made with or without pan, as desired. It 
is also fitted with double independent tool 
blocks with a set-over to the front block 
for splitting the cut, when required. 

Che this lathe has a 


bearing 3 and a 


spindle of front 


inches 1'4-inch 


Ygx5! 

hole clear through. The driving pulley is 
10 inches diameter by 6'%-inch face, and 
are 14 
The 


inches 
diameter by lathe, 
with 8-foot bed, weighs 3,350 pounds. It 
is built by the Draper Machine Tool Com 


the countershaft pulleys 


6'4-1nch face. 


pany, Worcester, Mass., the geared head 
shown being furnished with any of their 
lathes from I8- to 42-inch swing. 


Change in the Faneuil Watch Tool 
Company. 

“Edward Rivett, inventor and patentee 
of the Rivett lathe, Rivett grinder, Rivett 
milling machine, ete., who has been presi 
dent and manager for the past twenty-two 
of the Faneuil Watch Tool Com 
(Boston), Mass., 


acquired the entire property and assets of 


years 
pany, of Brighton has 
the company and has reorganized the same 
as the Rivett Lathe Manufacturing Com 
pany, with an increased capital and im 
proved facilities. Mr. Rivett is president 
and treasurer of the new company and will 
continue to conduct the business under his 
as heretofore, 


personal supervision, upon 


the same premises.” 
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Foreign Envelopes in Office Wall 


Decoration. 
P. E. Montanus, of the Springfield 
(Ohio) Machine Tool Company, has de 
voted a good deal of attention to the 


development of foreign business in ma- 
chinery, and takes considerable pride in 
it. This probably has been the main in 
the the 


scheme of wall decoration for his office, 


centive to adoption of novel 


which is shown by thx 

The desig: g. «e been worked 
out by the use of ee. with stamps 
attached, all of 
been received from foreign countries and 


Act ompany Ing el 
graving 
have 


; 
which envelopes 


give a complete idea of how decorations 
of this character look, but it is readily 
seen that they are exeellent 


Foreign Pipe Foundries.” 
Some time ago I had an opportunity 
take a trip through some of the most mod 
and | 
that in many respects these foreign foun- 
practice. 


ern European’ foundries noticed 


dries are ahead of American 
[his was more especially to be seen in 
pipe foundries. 

Whenever 


ybvious reasons, the European manufac 


and wherever possible, for 


turer makes use of direct metal from the 

















ENVELOPE 


brought letters relating to the foreign 
business of the company named. The 
idea had been in mind for some years, 
and envelopes were saved for that pur 
pose until a sufficient number had been 
accumulated. These were then put in 


the hands of a decorator, who carefully 
trimmed the envelopes to suit the pur 
pose and has arranged them according to 


his fancy. The result is very pleasing 
from the decorative point of view, and, 
needless to Say, the decoration is of a 


character which greatly interests visitors, 


whether they be stamp collectors, ma- 


chinery men or just ordinary, common 


people. Of photograph can 


course no 


DECORATIONS 


blast furnace. Of course every precau 


tion is taken to always obtain an even 


quality of iron by mixing the metals run- 
ning from the different furnaces in spe 
cial ladles, or in mixers of special design 
that can be run from one furnace to the 
other. 

From long experience the manufacturer 
is well aware that he can satisfy all physi- 
cal tests 


vary within certain limits and that he can 


with iron whose analysis may 


obtain the right quality, either by mixing 


the iron from different blast furnaces, 


b. Nau, presented at the 
14), of the American 


*From a paper by J. 
New York meeting, June 
Foundrymen’s Association, 














June 22, 1905. 


or if necessary, by correcting this direct 
metal by admixing a certain amount of 
metal melted in the cupola. 

This item of quality generally very care- 
fully attended to and the pipes made espe 
cially in some of the most important 
French and German plants, where the 
best working methods in other respects 
are employed, is invariably of good 
quality. 

It can be readily understood that the 
use of liquid metal directly from the blast 
furnace is fraught with many difficulties 
and its indiscriminate use is liable to pro 
duce pipes of uneven and uncertain qual 
ity. That this is so, is well illustrated 
by the fact that the American pipe specifi- 
cations, in order to eliminiate the factor 
of uncertainty and of uneven quality, pro 
hibit the use of direct metal in the man 
ufacture of pipes, and specifically state 
that the iron should be remelted in a cu 
pola or an air furnace. Of course this 
remelting leaves no excuse to the manu 
facturer in regard to the quality of his 
iron, but still it has disadvantages that 
cannot be overlooked, one of which is 
the greatly increased cost of the iron 
when thus remelted Another disadvan 
tage lies in the danger of deteriorating 
the quality of the iron to some extent 


by increasing its sulphur content from 
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DECORATIONS 


the contact with fuel or tlame The best 
and cheapest way should naturally be to 
follow. the practice already described, by 
mixing the different brands of irons run 
ning from the various blast furnaces and, 

necessary, to correct the quality of the 


» mixed irons with irons remelted in the 


cupola Such a_ proceeding, prohibited 
by American specifications, is only possi 
where the foundry is built near the 


ast furnacs 
USING A MIXEI 


lhe use of a heated mixer of sufficient 
Within 


uch mixers have been 


apacity is here recommended 
the last tew vears 


ntroduced in Europe in connection with 


steel works and they give the very best 
satistaction I had occasion to see one 
uch heater of a capacity of 250 tons in 

basic Bessemer steel work It was 
heated with producer gas and provided 
with regenerators Such a mixer is to 
be considered more in the nature of a 


gas-heated air furnace, with the exception 


that the tron, instead of being melted 
in it, is brought liquid from the blast 
furnace and poured into the mixer, where 
it can be kept hot and liquid for any de 
sired length of time 
Since the steel works find that heated 
Continued on page 847 
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Experts in the Consular Service. 
A. short 


complaints that were being made by cer- 


time ago we heard of some 
tain German manufacturers and merchants 
the 


were masquerading as consular representa- 


about employment of experts who 


tives and finding out things about German 
processes of manufacture which it was not 
to the interest of German manufacturers 
to have known in foreign countries 
Bearing upon this matter, it may be 
interesting to note what Richard Guenther, 
United 
fort, Germany, says in the Daily Consulai 


Reports under date of April 4. Mr. Guen 


States Consul-General at Frank 


ther’s remarks are as follows: 
The 


dorf, 11 


commerce of Dutssel 


to the 


chamber of 


its annual munister 


rept rt 


of commerce, expresses its satisfaction 


with the increased number of appointments 


of German commercial and technical ex 


perts as attaches to the consulates of the 


“We see in 


steps toward a methodical organization of 


Empire, saying: this the first 


an information service; for a single com 
such an 


United 


mercial attache, as at 
field « 


States is quite msufficient, 


present, in 


important f work as the 


it being impos 
for him to overlook the mighty econ 
We should 


have an expert located in every important 


sible 


omic system of that country 


trade center of the United States.” The 
report inclines to the opinion that thes« 
attaches will prove good substitutes for 


German chambers of commerce in foreign 


countries. 





‘*Faster Than the Wind.’’ 


\ good wild stories have 
been told of the fast running that has been 
the New York Central 


and the Pennsylvania railroads in a com 
effort to the the 


many very 


done recently by 


petitive show to world 
shortest time in which a train can be run 
New York to Chicago. The 
themselves have been wonderful, and no 
doubt 


them: 


from runs 


our readers have heard all about 
but the that 


their way into print about the runs have 


stories have found 
been more wonderful! than the runs them 
selves, and we note that one daily paper 
has a headline which reads, 
“Faster Than the Wind,” and it empha- 
the fact that 
traveled the 
wind 


prominent 


one ot trains 


earth 


these 
the 
Was 


sizes 
over surface of 
the 
panying a certain storm, so that the train 
the that 
should importance to a 
this. 
report, 


faster than which accom 


wind. It seems curious 


attach 


outran 
anyone 
circumstance such as By reference 
to the 
perceive if he does not otherwise become 
the fact 
speed of the wind” 


weather one can readily 


aware of that the saying “the 
means nothing; that 
the wind may blow at any rate of speed, 
varying from one mile an hour to about 
a hundred per hour, and that, therefore, 
the fact that a train runs faster than the 
wind is wonderiul or not, depending alto- 
gether upon how fast the wind is mov 
ing. A very slow train often runs faster 
than the wind 


a 
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It is announced by Acting-President Fr 


Berger of the International Association 
for Testing Materials that “owing to the 
present state of affairs in Russia, His 


Majesty the Czar has graciously consented 
to abandon the idea of holding the fourth 
congress of the society in St. Petersburg,” 


but has invited the association to convene 
in Russia for its fifth congress to be 
held during the year 1906. It was hoped 


thereupon, to hold the meeting in Brussels, 
Belgium, but as this seemed impracticabl 


the short 


the disposal of the society, the 


has 


abandoned, and it 


to be arranged within time at 


convention 


for this year been most reluctantly 


is expected that it will 


meet in Brussels, Belgium, next year, for 


its fourth congress 


We are informed by United States Con 
sul Marshall Halstead, in 


appears In a 


id 
which 
Daily 


country 


an article 
recent issue of. the 
a 


Consular inepe - 


the 


that in no 


world is standardization in sizes of 


manufacturers given so much attention 


in Great Britain This is one of those 


things which is important, if 


is directly the opposite of 
erally been supposed to be the tase; at 
f between th 


least so far as comparison 


United States and Great Britain goes. It 
seems curious that Mr. Halstead should 
have gotten this impression when British 
technical and other literature for several 
years past has been full of references to 
Great Britain's shortcomings in this re 
spect and to the necessity ot reducing 


manufactured articles to standard, in or 


der to compete with American standard 
ized production. 


that a 
dis 


Buffalo 


disce ” ered a 


reported from 


there 


it % 


doctor has new 


ease which is due to electricity It seems 
that men employed in the power-generat 
Falls 


which 


plants at Niagara have 
this 


marked by very alarming symptoms. 


ing con- 
seems to be 


The 


discovery of new diseases where new in- 


tracted disease, 


dustries or occupations are opened up 


for men is a regular industry of the medi- 
cal profession, and it seems to us that we 
have heard of a great many of such dis 
eases having been invented, but which, 
like other inventions, have turned out to 
It is to be hoped 


with this new 


be of no importance 
that 
disease, though it has gotten so far as to 


such will be the case 
bring out a paper which was presented 
before the Medical Society of Erie county, 
N. Y., and was entitled “The 
Effect of Alternating 
Voltage.” 


Pernicious 


High 


Currents of 





\ report comes from Pittsburg to the 
effect that Chas 
of the United States Steel Corporation, 


M. Schwab, ex-president 


has placed himself at the head of a new 
which it is expected will 
the United Steel 


One plant, controlled by the 


organization 


compete with States 


Company. 
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that of the 


new company, 1s Bethlehem 
Steel Company, and it is reported that 
the new company has secured coal lands 
to the amount of 200,000 acres lhere 
are also a number of minor steel manu- 


facturing and other plants with railroads 
them [here are some thi 


\Ir 


a tendency to reduce 


reaching 
in the career of Schwab which 
have the contidet 


of the general public in the suce 





} 


undertaking, and which w 


officers of the United States St Corpo- 
ration feel correspondingly secure, prol 
ably Nevertheless, there can be ne d ymubt 
that Mr. Schwab knows a good deal about 
the steel business, and it 1s always possi 


ble that he will be an influential figure in 


it sooner or later, and in some way or 


Foreign Pipe Foundries. 


(Continucd from page &45.) 
nixers give such good satisfaction, v 
hould the fe drymen not follow in tl 
ime steps, wherever it is possible to do 
) The small m-heated mix 
saw in soine German pipe found Q 
good satisfaction, and the tron 1 still 
sed atter two hours waiting 
tleated mixers would give bet satis 
faction; undoubtedly under thx i 
t] lam which must be of slight] 
XIdIzInNg nature, some desirable n 
ng of the iron would ke place da 
mall part of the silicon and mangan 
would be burnt out But as the iron is 

poured liquid into the mixer, the oxida 


ld be 
the 


tion of silcon and manganese 


wou 


much less than in the air-furnaee or 


where from on 
the 
the 

1 


In this respect the 


} 
cupola, one 


quarter to 


third of silicon is burnt out. mostly 


melting period 


uring 


heated mixer, where 


no melting is done, should be far mor: 
advantageous But it has other advan 
tages. The mixer as such is an excellent 


for eliminating in a short 
the 


fact 


apparatus tim 


percentage of sulphur con 


the 


a large 


tained in iron In this elimina 


tion reaches easily 50 and 70 per cent 
The quality of the iron will therefore be 
considerably improved in the mixer. In 
the cupola the contrary always results. 
Since the metal can be kept hot to any 
degree in the mixer, this affords us means 
for correcting at once the quality of the 
metal by throwing and melting in it what 


» obtain 


ever cold pig may be necessary t 
the right analysis 

Thus the use of the heated 
foundry purposes in connection with th: 
blast 


marked advantages 


mixer for 


furnace would seem to present very 


1. It would allow the of direct metal 


blast 


lise 
from the furnace, thereby saving the 
remelting cost, which 1s always high 
2. It afford 


means of eliminating a 


would an easy and cheap 


large percentage 


of sulphur, thereby, contrary to cupola 
practice, improving the quality of the 
2. It 


the quality of the metal by melting in it 


iron 


could be used directly to correct 
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a certain amount o 
probably less cost than 
is done in the cu 
iess ibsorption ot 
melting, because the solid 
the 


tact with the tlam« 


bath and be 


lie wid 
ae | 


Naturally such a mixer could b sed 
for other than pipe-foundry purposes 
when proximity to the blast furnac 

Ws its adoption It would even allow 
an independent large foundry t se liquid 
r trom a ne rhy blast turnace belong 
ng t other ce p B 1 compan 
would benefit bv tl pract 

Ol \ PE-FOU NI RAC ICT 
Ce g back ag uropean pty 
oundry pract whi ‘ s to the 
consid I xe! t s 
nanv ot respects t npr d mea 
ipplied, all ding vard a genet 
‘ pD o ¢ “ \\ one notice 
rst in tl t | European pipe 
foundries the « D sence of | 
ppet Oot Wi one ] I ‘ ( ch 
pip SK Is) Tastenes t ras 
left free t slid sks are 
taken trom the p es: the nished 
pipe lone is lifted by the crane, which 
having ss weigh » litt. can be hghtet 
than w 1 otherw e the « Lh 
lower end of the sk hanes fre down 
to wW th nN i certain distance ot l lowet 
flo ind iccess ble trom every dl 
The drying of the flasks is done by pro 


Phi 


ducer gas or even blast-furnace gas 


producer gas is made in gas producers 
situated outside the works and let 
through underground gas flues under 


flasks Here special 


different 


neath the rows of 


burners, varving in. the foun 


dries, are used to dry each flask thor 


and rapidly In most places gas 


is also used to heat the core ovens 
In one foundry in Eastern’ France, 


where coke is very expensive (fully $5 a 


ton), special arrangements are made to 


blast-furnace 
of this 


from 

Che 
lost, was the 
the 


burn coke screenings 


coke in the core ovens usc 
cause of 


the 


fine cK ike, otherw Is¢ 


a very great saving In drying of 


cores 
\fter the pipe is cast the sand falls from 
the flask and is taken up by 


and after 


CONVCVOTS, 


being cleaned and screened, 1s 


top floor, wher: 
the 


taken by conveyors to the 


] 


it wall be ramming of 


the flasks 


used 


agall mn 


the flasks. In some foundries 
in straight parallel 


1] 
ik 


€ sp Clal 


are put up exclusively 
rows, in others, v for pipes of less 


than 25 inches diameter, revolving pits or 


somewhat similar to 


the 


drums are used, 


what is done at Chattanooga 


In the 


plant 


case of revolver systems the dry 


the flask is also obtained with gas 


ing of 


Some very 


ingel s drying appliances 

are used in these revolving systems. Tar 
ring appliances also are very modern and 
° ° P 1 ] ’ } | 
of an improved styl In fact the work 


everywhere is reduced to a minimum 





found employment 


ployment of the Brown & Sharpe 


facturing Company, 


mark upon the 


difficult problen 








848 
was modest, unassuming, genial, reliable, 
and, in short, a gentleman in the best 


He had been a mem- 
ber of the American Society of Mechan- 


sense of the word. 


ical Engineers since 1881, usually attended 
its meetings, and though he took no prom- 
inent part in the proceedings of the so 


ciety, his presence added much to the 
social enjoyment of those who had the 
pleasure of his acquaintance. Mr. Parks 


had been ill with heart trouble for about 
ten months, and though it had been feared 
that he would not recover, his death came 
rather unexpectedly 


\ new journal, the first issue of which 
has reached our exchange table, is called 
The Optical Instrument Monthly, and is 
intended especially the maker 
and seller of optical and other instruments 
It is edited and published 
at 108 Fulton New York, by Ed 
ward P. Buffet, whose name is_ well 
known to our readers, and the first issue of 


for user, 
of precision 
street, 


his journal contains a number of articles 
likely to be very interesting to those who 
have to do with instruments of precision 
of any kind. 


The work of supplying guns and mounts 
for the new battleship ‘New Hampshire” 


and the armored cruisers “North Caro 
lina” and “Montana” has been divided 
hetween the Bethelehem Steel Company 
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New Tools and Machine Shop Appliances. 


A New Air or Steam Motor. 

The half-tones, Figs. 1 and 2, show a 
“fluid motor,” say a steam or compressed- 
air engine, invented and recently patented 
by Henry E. Werner, Grand Haven, 
Mich. The motor is of the “square-pis- 
ton” type, there being two pistons, the 
outer one enclosed in a rectanglar cham- 
ber, which it fits as closely as possible on 
its two flat sides and also on two of its 
edges, the two ends of the chamber being 
far enough apart to permit the piston to 
travel a distance equal to the throw of 
the crank. The second piston is enclosed 
in the first and has a permitted travel in 
a direction at right angles to the move 
ment of the outer piston and also to a 
distance, like the first, equal to the throw 
of the crank, the pin of which has a turn 
Che 
the side of 


ing fit in this inner piston. round 
crank-disk fits 
the piston chamber, the face of it being 
flush with the flat which 
the larger or outer piston travels. The 
problem of the distribution of the motor 


In a recess 1n 


surface against 


fluid in this motor is similar to that of any 
other reciprocating engine, except for the 


arrangement of the passages through 
which the fluid is transmitted, and sim 
ilar devices for accomplishing the distribu 
tion have been employed. In the singl 


acting engine, Fig. 1, a single eccentric is 


two links as shown. The reversing levet 


moves both links at once, either for re- 
versing or for cut-off, as in locomotive 
and marine-engine practice Che neces 


sary devices are employed throughout the 


for change or correction of ad 


justment or to take up wear 


motor 


An Emery Wheel Dresser. 
This to 
the ordinary hand dresser. 
the front of the 
moved to and fro till the 


device is designed supersede 


It slips over 


rest in wheel and is 


wheel is true 

















\N EMERY WHEEL DRESSER 


























FIG, I SINGLE-ACTING FLUID 


and the Midvale Steel The 
contract of the Bethlehem Steel Company 


Company 


amounting to about $366,500, and that of 
the Midvale company to about $967,000 


The volumetric ratio of the air to the 


liquid gasoline which together form the 
explosive mixture in the motor cylinder is 
to 1, but don’t forget the I 


about 10,000 


if you want the thing to go 


MOTOR FIG. 2 MOTOR 


carried extension of the crank 


shaft, which is brought out through the 


on an 
front, and the strap on this eccentric has 
two connections attached at right angles, 
which give the requisite and similar move- 
ments to the two slide-valves which move 
at right angles to each other for operating 
the two pistons. In the reversing motor, 
Fig. 2, there are two eccentrics, each hav 


two straps, with rods attaching to the 


Ing 


WITH REVERSING AND EXPANSION GEAR. 


The small cross-handle is for feeding to 
ward the 

It is claimed 
quicker than the ordinary one, as it re 
moves the high spots only. 

While using this appliance it is not nec 
to front of the 
It is made by 


wheel. 
for this dresser that it is 


essary stand in wheel 


avoiding danger and dust. 
F G. Marbach, manufacturer of machin 
Medina, Ohio 


ists’ tools, 














June 22, 1905. 


A CENTER GRINDER. 

This 
lathe provided with a 
shank for holding it in the tool-post. The 
angle of cut is obtained by using the com 
pound In 
plain rest only, a series of cuts the width 


grinder is designed for truing 


centers, and is 


rest. lathes equipped with a 

















A CENTER GRINDER. 


of the wheel must be 


taken. It is manu 
factured by J. F. Willey, 202 East Main 
street, Louisville, Ky 
A 20-INCH SHAPER 
[he half-tone shows a 20-inch _ back- 


geared crank shaper equipped with power 
for both the head and the table 
are 


feeds 


that adjustable while the machine is in 


motion. The front of the base is extended 
to 


tront 


receive adjustable for the 


of the 


an support 
The top of the 


of the 


table table 


hooks over the top saddle and is 


bolts be ng 
the 


raised sufficiently to 


in the J 


permit 


inserted slots from back 


This will be found a very convenient feat 

















4 20-INCH SHAPER 


ure when it is found necessary to 


nore bolts at the back after 
set the 


put 
a 1ob has be €1 
table. The speed throughout 


on 
the cutting stroke is uniform Che return 
is ata higher speed The cross feed ot 
the table 1s 26 l vertical 
of the table, 13 


from the top of the table 


incnes ; movement 


greatest distanc: 


to the 


inches; 
be ttom 
of the ram, 16inches. The vise is 12 inches 


wide and opens 12 inches Che machine 


AMERICAN MACHINIST 


weighs 3,200 pounds and is built by the 


Stockbridge Machine Company, Worces 
Mass 


sef, 


20-INCH WATER TOOI 


GRINDER 


This machine has self-oiling bearings 
and is provided with a large, deep pan 
which conducts all surplus water back to 
the tank 


applied to the wheel by means of a vertical 


in the column; the water being 


centrifugal pump which may be regulated 
The 


vertical pump shaft is driven by a friction 


by means of the valve at the left 


which is held in contact with the edge of 


the main drive pulley Che bearings are 


mounted upon a forked carrier pivoted at 


its lower end; the upper end being secured 


between jaws provided with a spring to 


force the friction against the driving pul 
Che fitted 


ley pump vanes are so loosely 

















20O-INCH \TER OOL GRINDER 
that they do not toucl the case at an\ 
point and coarse sand can pass throug 
without injury \ sleeve cap covers the 


pump case and prevents leakage without 


the use of packing; the water line always 


being below the top of the sleeve \ pan 
s set below the wheel and extends fron 
the front to the back-+of the column to 
catch and prevent the dirt or grit from 


settling in the tank 


The water from this 


pan passes to the tank below at the far 
thest point from the pump and the tank 
is provided with a settling chamber to catch 
and retain any grit that may have passed 
the pan The tank is provided with a 
large opening at the right side through 
which it may be cleaned when necessary 
The hood which covers the wheel 1s 
brought well forward from the center to 


prevent water reaching the main bearings 
or flying upon the floor. This tool grinder 
will take a wheel 20 inches diameter, 2! 
inches face with 9-imch hole It is built 
by J. G. Blount & Co., Everett, Mass 


\ TURRET DRILL PRESS 

This machine is for drilling, tapping, 
reaming, etc., on duplicate parts without 
the necessity of changmeg the tool or the 
work. It is shown in the cut as carrying 
four spindles, but can be furnished 
with four or six spindles as desired, and 
with either power, hand or lever feeds, 
or all 

The turret carrying the spindles re 
volves in the outer casing, and arranged 


so that when the desired spindle is turned 


to the front the driving gear connects 
with the gear on the spindle and causes 
it to rotate, while the other spindles are 
out of the way until they are to be used 
It will be seen in the cut that the same 


ll the 


down for 


size gear 1s placed on a spindles but 


ich 1s geared 


one, wh tappmg 


and counterboring 


Che feed is by pilot wheel, nd wheel 
r by power, and automatic stops are pro 
ided 

\ll the spindles work to the same cen 
| lhe locking device is close to the 
spindle in-use, the strain being on the 
frat ft chine, the turret simply 





A I ESS 
cting ; a guid lhe machine show 
Irills to the center of -4-inch circle. The 
spindles will carry drills up to © inch 


( 


I 


liameter It National sepa 


ator & Machine Company, Concord, N. H 
ARMATURE DISK NOTCHING MACHINI 
Che half-ton ] \ machine tor 
notching sma irmat lisks While 
t is true that tl | | n be pr du l 








850 


most economically by combination dies, it 


tools is not warranted, especially 


such 
f the number of blankings wanted is not 


very large or if the shape, 


size is subject to change. Thi 


1 otche Ss or 


machine is adjustable for diameters from 


) 1 
3 to 18 inches 


disk 


ccomplished quickly, 


Che removing of a finished 


and the putting in of a new one 1s 


and the small hand 

















ARMATURE NOTCHING MACHINE, 


DISK 


lever on top of the clamping yoke clamps 


the work securely. The press stops auto 


matically after a disk is completed. It has 
a reliable clutch, solid steel pitman with 
eccentric adjustment, a slide of ample 
length, with adjustments for wear and 


continuous lubrication. It is built by Zeh 
& Hahnemann, Newark, N. J 

Something new and interesting has ap- 
peared in the way of a cleaning eraser. 
It is called “Artgum” and is made by the 
Viscol Company, East Cambridge, Boston, 
Mass 


cleaner 


\ sample sent us is a very efficient 
of a drawing or of almost any- 


thing else 





We have received from Secretary Mon- 
tanus pamphlet proceedings of the semi- 
convention of the National Ma- 
chine Tool Association, held at 
Washington, which pamphlet gives a full 
account of what was done at the meeting. 


annual 
Builders’ 





feet high has 


for a 


\ concrete chimney 307 


completed recently ‘Tacoma 


It is said to be the highest of its 


been 
smelter. 
kind in the world. 





Enough questions is* the limit, both ways 


s frequently the case that the expense of 


number of 
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Casting a Slide-Valve Cylinder. 


BY R. H. PALMER 


Fig. 1 shows an ordinary steam cylin 
der for a common slide-valve engine. The 
chest, it will be seen, 1s cast on, and as 
the cylinder has no feet we may assume 


Fig. 2 


that it is for an upright engine 
is a side view of the pattern. It is split 
A through the center of the cylin 


Al to be 


} 
Ol 11ne¢ 


der barrel, the part above molded 


in the cope, while all below line 1 is to 


be molded in cheek and drag. This lower 


part of the pattern has the part below 
line B loose and held to it by dowel pins 
lhe part C also is pinned on and 1s to 


drawn inward after the main pattern 


’ t 


drawn. Parts on each end of the chest 


nd .f, Fig. 1, on the other side of the 
chest, are treated the same way 
Phe part of the pattern below line 

lie. 2, 1s laid on the mold board with 
coreprint /: up and the cheek of the flask 
extending from / to G, Fig. 2, is placed 
around it This cheek 1s seen also at 2, 
|: Gg j Gratesticks a jo s wre plac l 
and the check is rammed up, vented dl 
the vents brought to the sides of the flask 
and out through slot-holes in the sides of 


Fig. 5, through which slots 


cheek as at 4, 


also the bars of the flask are bolted, the 


mold 


as may be 


and gaggers 


natls 
lhe 


and 


being secured by 


necessary parting 1 


then made at 5, Fig. 4, the drag 


placed on and rammed up. On the sid 


of the coreprint face are spots showing 


the lines under which the port) cores 


6, Fig. 4. and exhaust core 7 will come, 
and on this line of spots a number of 
gatesticks are set when the drag its 


rammed up, as 8 and 9, Fig. 3. The drag 


is well vented and the bottom board to 
is placed and rubbed to a bearing The 
drag is now hoisted off and the part of 
pattern below line B, Fig. 2, 1s drawn 
out and the shoulder at 1 is nailed 


around. Parts )) are drawn, also 4, Fig 
1, and this part is finished and blackened 
with wet blacking as the mold is to be 
dried; extra vent holes are punched in 
the prints of the ports. The drag is then 


closed on the cheek, but before this gates 


for the iron to enter the mold are cut 
from sprues 3. The cheek and drag are 
now turned over and the cope half of 


the pattern is placed, the joint is made 


and the cope is rammed up, containing 
the necessary gatesticks for pouring, and 
risers, and the sand secured by gagers 


and nails where needed. 
Part at joint 12, Fig. 7, turn the cope 
over, make the joint, draw the pattern and 


finish and blacken the cope. We then draw 


from the cheek the part of the pattern 
between F and B, Fig. 2, also, after that, 
drawing part (¢ This part of the mold 
is finished, nailed around C and_ black 
ened \ll is now put in the oven and 
dried. <As little iron les on the drag 


that part does not require to be as thor- 
the cheek and 
main body of 


dried as 
the 


oughly cope, 


against which iron 


June 22, 1905. 
comes, though it is necessary to have a 
firm crust. 
he mold being dried, the drag is placed 
on skids on the floor and the core 13, 
forming the inside of the steam chest is 


set, the print being well pasted to re- 
eive i. 

Let us look at this core and the prepara 
tion it has received. It will be seen that 


the port cores of the cylinder and the ex- 


to set into and be fastened 


Naust core are 


to it; also, that as the port cores extend 
out from the print some distance, they 
must be supported by chaplets 14. It will 
be seen that if these chanlets were driven 


ving dried, there 
off 


into the solid core after 


would be danger of splitting pieces 


steam-c core; so the 


he end of the 


coremaker has ramnied 


when making, the pieces of Hat iron for 
the chaplet to rest on, and has placed his 
rods so as to strengthen these parts, and 
after making, while finishing his core fo 


Tilt oven, has punched 





























proper places down to these irons, so that 
when the core 1s dt 1 and the chaplet 1s 
] ] + ] +1 . +1) 
lriven down to. the here w he 
proper thickness of iron at this pont, 
and there is no danger of pieces being 
burst out of the end of the core 
lhe steam-chest core being placed, the 
D 
1 
ad 
\ > 
A i 
| 
D | 
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FIG. I THE CASTING TO BE MADE 


core 15, which is to form the inlet for 
steam into the chest, is set, the core enter 
ing the steam-chest core a very little 

[he cheek is now carefully looked over, 
taken that the 
proper condition and sprues 3 are clean; 


the 


care being gates are in 


pieces of waste are then placed in 


sprues; the holes through the steam-chest 


core to let off the vent from the port and 


exhaust cores are cleaned down through 


the bottom board, and the cheek ts tried on 


and hoisted off. Everything being found 
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MOLDING A SLIDE-VALVE CYLINDER. 








correct, the space around the steam-chest 
core (which may be more or less, as the 
core is never a tight fit) is filled up, and, 
especially when natural gas is in use, it is 
dried. The joint is then pasted, and the 
cheek is closed on for good. 

The port cores are next tried in, and 
a straight-edge is run from print to print 
of the main or barrel core to see that the 
ends of the port cores do not come above 
the line. If they 
taken out and the high part is taken off 
to fit 
haust core also is tried in. The cores be 
ing to fit, the 
tried in and then removed 
the 
4, are passed through 


found too high, are 


or in some way altered The ex- 


found barrel core is next 


The port cores 


are now removed, and exhaust core 


and wires 16, Fig 
holes in the iron rods of the port cores and 


When these cores 


they are so constructed with the use of 


exhaust core. are made 
rods that these rods, having these eyes or 
loops in them, catch the other network of 
rods and thus are prepared to stand the 
upward pressure of the iron. 

[he prints into which these cores are to 
be set are carefully pasted on the inside 
so that the core may set down in the paste 
Yet there be too 
to either squeeze out into the mold or to 


must not much paste 


choke up the vents, hence the coreprints 
are made deep and with as much taper as 
can be allowed 

It will be that 
iron find its way down around these cores 
to through, 


seen should the melted 


it would, if it got running 
cut the 
that end of the 
would run out through the bottom board 
The the 
haust the 


are 


wires in some cases and allow 


core to rise, and the tron 


cores being in place, ex 


port 
ahout same 


now 


treated in 


cheek 


enough to allow 


core 1S 

The 
hoisted high 
placed under them, and a molder gets un 


way and drag 


shores to be 


der and twists the wires around a num 
ber of rods seen under the bottom board, 
Fig. 4. Many prefer to use a hook, in 


the with a nut on the end 


and a washe 
The parts of the flask are now lowered 


stead »f wir 


to the place where the mold is to be 
poured, and the barrel core is placed. The 
cope is next tried on and removed, the 
cotton waste removed from gates 3, the 


joint is parted, the cope is closed on for 
good and the whole is clamped together 
as shown in Fig. 7 

\t the of 
«lamp molding sand is tucked in between 
the center the the 
extending out a little to form a bearing: 
half are 


bearing, 18 


ends the flask i7, Fig. 0, 


core and print, sand 


iron, rings, 
down this 
in and wedges are gently driven 
this 


then plates of as 
rubbed 


put 


on pins 


are 


in te any run-out at point 


Phe 


runner is built, 


») prevent 


runner box 19 is next placed and 


th this extending across 
the top of the flask, the iron being poured 
of the flask 
the other 
easier to fill the 
to keep the 


into the runner at one side 


and down the sprue on 


In 


unner 


Fong 


this way it is much 


and choke the sprue 


AMERICAN MACHINIST 


dirt of the Flow-offs 


built, as 20, while pieces of pig iron are 


out casting. are 
placed on the runner-box to help hold it, 
21. 


In making flasks for cylinder molds | 


as 


find the style with slots, as shown in I[‘ig 
the the 
flask can be used for different styles and 


7, 38 most convenient, as often 


sizes, and also for other lines of castings. 





American Manufacture of High-Grade 
Bar Iron. 


EDITORIAL CORRESPONDENCI 

Many attempts have been made in this 
country to manufacture iron of the grade 
of Swedish iron, but heretofore these at 
tempts have always resulted in failure 
So earnestly have some of these attempts 
that Swedish pig Swedish 


puddlers have been brought to this coun 


been iron and 


try, but without avail, as the Swedish bar 


iron could not be duplicated. There seems 
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1905. 


this 
from 


some further cold-bending tests of 
iron, the been 
the muck had 
further treatment, except to be drawn on 
the hand The 


right-hand piece was tested under my own 


tests having made 


bar, which received no 


anvil under a hammer 
eye and shows no sign of a crack 


| he 


under the hammer cold and to a thin edge 


muck bar may be drawn down 


without splitting or fraying—a test which 
also | 

It is to be expected that the readers of 
the AMERICAN MACHINIS1 
statements 


saw applied to it. 


will receive 


these with some skepticism, 
I 

and the more they know about the manu- 

ot 


To me the most striking evidence 


facture iron the more skeptical they 


will be. 
of the genuineness of the statements lies 
circumstances Chis 


in the surrounding 


enterprise is owned by experienced iron 


men from western Pennsylvania, and their 
of the finest establish- 


that | 


rolling mill is one 


ments of its kind have ever seen 

















COLD-BENDING TEST 


the Swedish 


workman 


to be something in 


which 


pre cess 


neither the nor the ma 


terial carry with them 
The Jron Company of America has re 


cently established a rolling mill in Ro 
anoke, Va., for the production of high 
grade iron by the process of Mr. R. Rob 
inson, and the results obtained thus far 
are certainly remarkable. [ have re 


cently seen some broken test bars and the 
results of made at the testing lab 
oratory of the Norfolk & Western Rail 
at Va., 
themselves. A piece was cut 
edge of a muck bar, turned down to %- 


tests 


way Roanoke, which speak for 


from one 
inch diameter and then tested in a tensile 
the 
strength of 56,600 pounds and 
of 
with an elongation of 25 per cent. in 8 


machine; results showing a _ tensile 


an elastic 


limit 42,000 pounds per square inch, 


inches and a contraction of area of 37 
per cert 
The accompanying illustration shows 


S OF MUCK BAR 
It contains 15 double puddling furnaces, 


with the usual complement of machinery 


going with that number of furnaces, and 
certainly the enterprise carries upon its 
fzce plenty of evidence that its proprie 


tors have the courage of their convictions. 
The nature of the process 1s secret, and 
the 


a preliminary process in a supplemen- 


consists in treatment of the pig iron 
by 


tary purifying furnace before it goes to the 


puddling furnaces. In these latter there 

is no boiling, the iron being heated 

neither so hot nor for so long a time as 

in the usual process F. A. H 
Personal. 

Dean Wm. Kent, of the L. C. Smith 
College of Applied Science of Syracuse 
University, was on June 14 given the 
honorary degree of Doctor of Science 


5.9 


the machine shop of the Morse 


Mackay, for three years foreman of 
[wist Drill 
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& Machine Company, has accepted a sim- 
ilar position with the Union Twist Drill 
Company, Athol, Mass. 

Mr. Gardner, the inventor of the Gard- 
ner die head, the Gardner disk grinder, 
etc., and who has been at the head of the 
shops of Chas. H. Besly & Company for 
many years, has resigned that position. 

Chas. A. G. Winther, 


general superintendent of 


for 
the 
Valve Manufacturing Company, of Indian 
Orchard, Mass. 
position with the Roe Stephens Manufac 


many years 


Chapman 
, has accepted a similar 
turing Company, of Detroit, Mich 

Gus Johnson, for fifteen years connect- 
ed with Brown & Sharpe Manufacturing 
Company, and for the last four years fore- 
man of the form tool department of the 
Morse Twist Drill & Machine Company, 
has accepted a similar position with the 
Drill Company, of Athol, 


Union Twist 


Mass. 


Obituary. 
A. Gray, of Cincinnati, Ohio, 


died suddenly at his home last week. 


George 


R. S. Sayer, who was treasurer of the 
Rider-Ericsson Engine Company, of New 
York, and who with his brother-partner 
controlled the Delamater Iron Works, was 
killed on June 14, while riding with his 
family in an automobile, which was struck 
by an express train of the Erie Railroad; 
Mr. Sayer and his’ wife being both in- 
stantly killed and their two sons seriously 


injured. 





Business Items. 
The C & C 
ing taken a number of 


reports hav- 
direct-con- 


Electric Company 


orders for 


nected motors for driving machine _ tools. 
Among others is one from its Pittsburg office 
for some twenty motors, nearly all of which 


are of the variable-speed type. 

The Wilmarth & Morman Company, Graad 
Rapids, Mich., that business for the 
first five months of this consider 
ably better than that for the same period last 
year. Foreign increasing, 
and within the last few days it shipped four 
new Yankee drill grinders to Canada, thirteen 
to England and fifteen to South American and 
other foreign countries. 


reports 
year was 


business is also 


The Northern back-geared motor is a com- 
pact, self-contained device which is said to ac 
complish slow speed without the necessity of 
employing motors designed for slow armature 


speed. This secures a motor of low cost for 
operating slow-speed machines. Bulletin No. 
44, issued by the Northern Electrical Manu- 
facturing Company, Madison, Wis., illus 
trates respresentative applications of back- 


geared motors in industrial plant service. 





Manufacturers. 

A. M. Bagley, Bemidji, Minn., will erect a 
new handle factory. 

Cheney Brothers, South Manchester, Conn., 
will erect a new dye-house. 
(Conn.) Boiler Company is 
to its plant. 
Co., Nashua, N. 
box plant 


The Bridgeport 
building an addition 

Gardiner, Beardsell & 
will enlarge their paper 

The Wayne Wheel Works will move from 
Red Creek, N. Y., to Newark, N. Y. 


H., 


AMERICAN MACHINIST 
J. H. Hollinger, of 
a chocolate factory in 
The E. H. 
large packing Spokane, 
Abel & Bach, Wis., trunk 
facturers, will erect a $150,000 factory. 


Mo., will 
Kan 


Joplin, erect 
Chanute, 

building a 
Wash 


Stanton Company is 
house in 
Milwaukee, manu 
The Cincinnati 
build a to its power-house 
Caille Detroit, Mich, coin 
chines, will build an addition to their factory 


(O.) Traction Company will 
$15,000 addition 


trothers, ma 


The Standard Plating Works, Evansville, 
Ind., was destroyed by fire: loss, about $10 
(wo 


The Dobbins Soap Manufacturing Company, 
Camden, N. J., addi 
tion 

The 
pany, 


will ereet an $11,000 
National 
Philadelphia, Pa., 


Soap Manufacturing Com 


will erect a new fac 


tory 
The 
establish a 


will 
Mem 


Jackson (Tenn.) Dowel Company 


supplementary factory in 
phis 
The 


mazoo, 


T’-Pin-It 
Mich., 


Company, Kala 


the 


Hook & Eve 


will increase output of its 


plant 
The 
Toledo, 
plant 
The Cleveland-Akron 
land, 0., 
$10,000, 
E. TD 
machinery, 


Steel Company, West 


addition to its 


Conway Range 


Ohio, is erecting an 
Bag 


machine 


Company, Cleve 


will erect a shop, to cost 


Son, Pittsfield. Mass., 


addition to 


mill 
their 


Jones & 
are building an 
foundry 

The 
will 
0., plant 

_. 
ton 


New York, 


Toledo, 


Pope Motor Car Company, 


erect a $50,000 addition at its 


Mass., 
for a 


Plunkett 
have 


cot 


new 


& Sons, Adams, 


warps, awarded contract 


dyve-house 


A $20,000 addition will be erected to the 
present plant of the Gera Woolen Mills, Pas 
saic, N J 

A factory and power-house will he built 
for the Pine Tree Silk Mills Company, Phila 
delIphia, Pa 

The Cast Stone Construction Company. 


Mont., is enlarvement 


of its factory 


Bozeman, planning an 


The Santa Fe Railroad will build large 
machine shops and enlarge the roundhouse at 
Chanute, Kan. 

The 
Company 
tal 

The Goodell-Pratt Company, tool 
turer, Greenfield, Mass., is building an 
tion to its plant 

The 
manufacturing 
foundry purposes 

MeMillans Brothers’ 
facturing plant at 
burned, rebuilt 


(TIL) Machine 


been 


Automatic 
incorporated with a 


Peoria Gas 


has capi 


of $25,000 


manufac 
addi 


Newark, N. J., 
building 


Crew-Levick Company, 


oils, is erecting a for 
manu 
recently 


turpentine still 
Montgomery, Ala., 
will be 
elevator with a capacity of 50,000 
will be built for the Patton-Hartfield 
Memphis, Tenn. 


A grain 
bushels 
Company, 


The Watson Wagon Works, Canastota, 
N. Y., has completed plans for the construc 
tion of a $40,000 factory 

The International Acheson Graphite Com 
pany, Niagara Falls, N. Y., will erect a fac 
tory on the Canadian side 

The Landis Machine Company, Waynes 


Pa., will build an addition 
and install new machinery. 


boro, to its plant 


The new building to be erected by the Mon- 
treal Light, Heat & Power Company 
is expected to cost $10,000. 


(Que. ) 


William T. Warburton, Elkton, Ind., has 
acquired property on which will be erected 
a large electric light plant 

The Clover Leaf Route of the Toledo. St 


os) 
ws 
a) 


S35.000 


Louis & Western 
in building 


Railros spend 


additional shops 


The Landers, Frary & Clark Company, New 
Britain, Conn., is preparing to erect a new 
foundry at its cutlery plant 

Gaylord & LEitapence, Binghamton, N. \Y 


have the contract for installing a heating 
plant in the new armory thers 

The Cleveland (Ohio) I Illuminating 
Company will erect a $20,000 building, to be 
used as an illuminating station 

The Cherokee (lowa) Manufacturing Com 
pany well-boring machinery “ establish 
a branch in Devil's Lake, N. D 

The E. R. Thomas Motor Company, Buffalo, 
N. Y., wall erect a $75,000 building and will 


employ 1,200 men at the outset 

The mills of the Granite Linen Company, 
Wortendyke, N. J., were burned recently, in 
volving a loss of about $150,000 


The Simonds Manufacturing Company, 
Fitchburg, Mass., is making large additions 
to its saw manufacturing plant 

The Adams & Kelly Company Omaha, 
Neb., manufacturing sash, doors, moldings, 
ete., will erect a $75,000 factory 

William Hjorth & Co., Jamestown, N. Y¥ 
will erect a factory for the manufacture of 
wrenches and hardware specia:ties 

The Gadsden (Ala.) Gas, Light & Fuel 
Company has been formed with a capital of 
$50,000 Cc. B. Foreman, president 

rhe plant of the Winkle Terra Cotta Com 
pany, Cheltenham, St. Louis, Mo., was dam 
aged by tire to an extent of 8400,000 

The Truckee River General Electric Com 
pany, Floriston, Cal s erecting a large 
power station at Virginia City, Nev 

Contract has been awarded for the con 
struction of a $50,000 factory for the Hendey 
Machine Company, Torrington, Conn 

J. T. Durham and W. W. Pardue, of Gal 
latin, Tenn., will erect a plant to manufac 
ture insulating pins on a large scale 

The Frederick City (Md.) Packing Com 
pany will erect a factory for the manufac 
ture of a new pea huller and separator 

The Schleicher Piano Company, of Stam 
ford, Conn., will locate in Hoboken, N. J 
The company will employ about 400 men 

A new plant, to cost $35,000, will be erect 
ed by Frank B. Gilbreth, of New York, for 
the Oneida Community, Ltd., Oneida, N. ¥ 

James Cairns, Grandlake, Colo is the 


leader in an which 


erect a large 


enterprise proposes to 


power plant in Grand County 


The Bohlen-Huse Machine & Lake Ice Com 
pany, Memphis, Tenn., will erect a $15,000 
addition, doubling the capacity of its plant 


The Scranton (Vl’a.) Electrical Switch & 
Signal Company has been organized with a 
capital of $50,000. President, A. L. Francois 

The Southern Biscuit Works, now at Rich 
mond, Va., will more to Memphis renn., 
where it is erecting a plant to cost $100,000 

The spinning and card rooms of the Cleve 
land (Tenn.) Woolen Mills were burned; 
loss, $225,000. The buildings will be rebuilt 

Fire destroyed the foundry and some other 


Bra 


entailing a 


buildings of the Ohio ss Company's plant 


at Manstield, 0O., $100,000 


Chemical Com 
for the 


manufacture of 


Naugatuck (Conn.) 
making 


building 


The 


pany 1s preparations erection 


of a new for the 


acid 
Wilkesbarre, Pa 


Bravman & Co., manufac 


turing iron beds, springs and mattresses, are 
erecting a four-story brick addition to their 
plant 

An entirely new building will replace the 


Fur Fae 
partially de 


Hansen I 
Wis 


owned by the 
Milwaueek, 
fire 


one mpire 
tory, 


stroved by 


recently 
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It is reported that B. F. Avery & Sons, 
Louisville, Ixy plow manufacturers, will 


erect a branch factory on the 
the city 
The J Milling Company, of 


Ind., has been incorporated with $15,000 capi 


Street Laporte, 


« ant : . 
tal, and will erect a plant. Louis Schlumm, 


president 


The Sussex (N. B.) Manufacturing Com 
pany has extended its wood-working depart 
ment and intends to replace a number of old 


machines 
The T. P. 


manufacturer, will 


Newark, N. J.. 


SLOL000 


lowell Company, 


leathet build a 


extension to its plant, to be used as a japan 


ning shop 

The Kennicott) Water .Softener Company, 
Chicago, IlL. will erect new factory buildings, 
The main building will have a 20-ton electric 


traveling crane 

It has New York, 
Haven & Hartford Railroad Company 
S17 000 000 


Norwood 


ided by the New 


to spend 


been dex 


ipon locomotive 


Miss 


repair shops at 


New Catalogues. 


Cleveland Cap Serew Company, Cleveland, 


Ohio. Vamphlet containing description of the 


electric welding process used by this company 





in the making of screws. Illustrated. 31! .x6, 
papel 

Newton Machine Tool Works, Ine., Phila 
delphia, Va Catalogue No. 41, describing 
rotary planing machines Illv strated. 6x9, 
pp 25, papel 

The Williams Gauge Company, Pittsburg, 
Pa tooklet entitled “Our Credentials,” 
showing fac-simile orders received from steam 
users OXT1o, paper 

Erie Stamping & Manufacturing Company, 
Erie, Ta Catalogue of oil and grease cups, 
oil reservoirs, nut covers, ete. Illustrated. 


f'4x7'4, pp. 11, paper 
Manufacturing 


Pamphlet 


Brown & Sharpe 
Providence, R I 
describing 


Company, 
illustrating and 
including 
universal 


new machinists’ tools, 


micrometer caliper set, trammels, 


dividers, scribers, ete 6x, pp. 5, paper 
Wellman-Seaver 
land, © 


marhinery. 


Morgan Cleve 


Catalogue of ore 


Company, 
and coal-handling 
This is a very handsome book 
half-tone illustrations 


Los, 


first-class 


containing 
and line drawings. 

Alfred 
Booklet 


Operators 


Oxll, pp 
Ltd... 
“Automatic 
This 


; ' 
operation of the ma 


paper 
Ilerbert, 
entitled 


England. 
Machine 
contains 


Coventry, 
Screw 
Handbook 

rl information on the 


very 


chine and is well illustrated 7x10, pp. 38, 


pape 
Miscellaneous Wants. 
tdrertisements acill be inserted under this 
head at 25 cents a line each insertion Copy 
should be sent to reach us not later than Sat 


urdau morning for the 


ensuing week's issue. 
addressed to oui | 


tysirers 


warded 


eare will be fo 


i. G. Smith, Columbia, Pa 
Wal.M.Wks..Waltham, Mass. 


royalty for 
Box 282, 


Caliper cat. tree 
Punches & dies 


Will buv or pay 
machine or tool 


good patented 
AMER. MACH 


Light and fine mach'y to order: models and 
elec. work specialty I. O. Chase, Newark, N. J. 

Would like to build some standard specialty 
on orders: low prices: prompt delivery W. 
S. Machine Company, care AMER. Macu 

Clock work and intricate mechanical instru 
ments, meter counters, water, gas or electric; 
recording devices: special movements to or 





7 KE. Park st., Newark, N. J 
To correspond with some reliable 


‘company who are equipped to make 


det DS 


Wanted 
machine 


‘lumb, 


a quick-change drill chuck; must have turret 
lathes that will take t, in. stock I. <A. 
Weaver, 1519 S. Ist st.. Springfield, I] 
Wanted —One 2 in. turret and two 314, in 
turret Cleveland automatic screw machines 


must be in good condition and 
The Hess-Bright Manu 
Broad st., Phila... Pa 


stamping: 


If second-hand, 
not over 5 vears old 
facturing Co., 245-7 


niki 


Presswork diemaking, steel 


outskirts of 


AMERICAN MACHINIST 


manufacturing machinist ; experimental 
work; send sample for estimate; contract 
work solicited. Anglo-American Corporation, 
124 Baxter st., New York Telephone 4483 


Franklin. 
For Sale. 


Sale or To Let Small 
erty at Plainfield, N. J.; 15 H 
gine: railroad siding: would 
paying business. Address D., care Am. M. 

Would like to hear from party desirous of 
buying outright patented ventilator and sash 
lift for windows, with tools necessary for 
producing same. F. G. Yawman, 33 Buren 
st.. Rochester, N. Y. 

For Sale—One lot of up-to-date planer pat 
terns, 26, 32, 36, 40, 42, 60, T2, 84 and 96 in., 


For actory prop 
P. gasoline en 


take interest in 





together with drawings, jigs and special fix 
tures for manufacturing same; also one valu 
able planer patent: will take in part payment 
good new or second-hand machine tools sox 
207, AMERICAN MACHINIST. 


Wants. 


Situation and Help Advertisements only in 


verted under this head. Rate 25 cents a line 
for cach insertion tbout sir words make a 
line No advertisements under tivo lines ac 
cepted, and no advertisements abbreviated 
The cash and cop) should be sent to reach 
us not later than Saturday morning for the 
cusuing week's issue insiwers addressed to 
our care will be forwarded, Applicants may 


specify names to 
to he foru arded ;: 
returned, If not 
stroyved without 


which their replies are not 
but replies will not be 

forwarded they will be de 

notice Original letters of 


recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents Only bona fide situation want o7 
help want advertisements inserted under this 


advertisements must be 


Wants. 


lyency 
Viscellaneous 


heading 
placed under 


Situations Wanted. 


Classification indicates 
advertiser, nothing else. 


present address of 


CANADA. 
Mechanical draftsman, 9 years’ 
and office, engines, boilers, 


ing machinery. Box 283, AMER. 


experience 
wood-work 
Macu 


shop 


NEW JERSEY. 

Position as draftsman in 
York, by young man (21); some experience ; 
connected with small firm: free June 30. Ad 
dress Box 263, AMERICAN MACHINIST 


Newark or New 





NEW YORK. 


Mechanical draftsman wishes position. Ad- 
Box 236, AMERICAN MACHINIST 
Commercial engineer (54). 
ord, open for engagement. Box 
Milling machine man, 14 | 
desires change of position; would take cha 
Box 278, AMERICAN MACHINIST 
Draftsman, 5 years’ experience on machine 
detail, seeks position: graduate the Electrical 
Engineer Institute. Box 271, AMER. Macu 
Draftsman, experienced on general and spe 
cial machinery New York or New Jersey 
preferred. Box 276, AMERICAN MACHINIST 
Experienced structural engineer solicits de 
signing of steel factory buildings in vicinity 
of New York. Address Box 264, Am. Macni 
As superintendent or manager; expert me 
chanic solicits correspondence from large con 
cern Wishing up-to-date, live man tox 260, 
AMERICAN MACHINIS1 
Machinist 
technical 
or drafting 
AMERICAN 
Wanted 


dress 


successful ree 
2e4, Au. M. 
years’ experience, 





toolmaker, draftsman, designer ; 
duate; 10 years’ experience ; shop 
room: go anywhere Box 277 
MACHINIS1 












A position as foreman in machine 


shop: have had S years’ experience on gen 
eral work: can do the estimating for the 
shop. Address Box 262, AMER. MACHINIST 
Designer, mechanical engineer, age 2 
(graduate): extensive experience, 2 years 


shop. S years’ office, as draftsman, inspector, 
designing enigneer, on medium and small ma 
chinery, jigs, fixture work: first-class, inven 
tive man: hustler. Box 232, AMER. MACH. 


Foreman machinist and toolmaker desires 
change: accustomed to modern methods of 


production of machine tools, special machin 


ery, small interchangeable work, dies, jigs. 
fixtures and general tool work: at present 
foreman with a leading concern; thoroughly 


competent to install new 
and svystematize an old one 
AMERICAN MACHINIST 


plant or build up 
Address Box 274 


OTLLO 
Wanted—RBy man of experience, position as 
superintendent (or assistant) of factory 
manufacturing small or medium-sized ma 
chinery. tox 237, AMERICAN MACHINIST 
Foreman machinist: 15 years’ experience ; 
6 vears in charge: all-around man: repair or 
manufacturing ; systematic and a hustler, and 


June 22, 1905. 








ean keep others hustling: open after August 
1; go anywhere. tox 265, AMER. MACHINIST. 


PENNSYLVANIA. 


technical 
VOS, 


Draftsman, 


education, wishes po 
sition. Box 


AMERICAN MACHINIST. 


Help Wanted. 
Classification 
advertiser, 


indicates 
nothing else. 
CANADA. 
Wanted—A first-class general foreman for 
shop producing light interchangeable parts; 
must be able to get out first-class work at 
low cost and handle men successfully refer 
ences 30x AMERICAN MACHINIST. 
Mechanical Wanted, by a 


present address of 


257, 


Engineer 


large 


manufacturer of iron and steel products, an 
experienced engineer, under 35 years of age 
preferred, and one with knowledge of the 


operation of rolling mills in conjunction with 
pipe mill and bolt and nut works: all com 
munications will be considered confidential 
Apply, giving references and stating experi 
ence and salary, to Box 259, Am Mac 


ILLINOIS 
VPatternmakers A large manufacturing 
company has vacancies for several pattern 
makers; must be familiar with engine work 
und general heavy machinery itterns. Ad 
dress, with full particulars, Box $1, AM. M 
Large manufacturing establishment in the 
Middle West wishes to engage, for permanent 
positions, the following: One planer.hand for 














large work, two vertical-boring-mill men and 
two all-around machinists; applications are 
invited only from first-class men who are 
capable of earning the highest wages paid 


anywhere for this class of work and who wish 
to make permanent engagements: open 
convenient location: medium-weight work: 
applications must state fully age, experience, 
present place of employment, places employed 


shop ; 


in during the past 5 years, what class of 
work accustomed to and about what rate of 


wages is 
sideration. 


order to 
AMERICAN 


expected, in 
Box 206, 


receive con 
MACHINIST 
INDIANA. 
Machinist: a 
screw machines. 


Wanted 
fitter on 


first-class man as 
Box 392, AM. M 
MARYLAND. 

Wanted—A young, 
min; must be up to 
facturing and an Al 
quired as to moral 


fore 
manu 
reference re 
will 


hustling working 
date in modern 
mechanic : 


standing: | dispose 





of an interest in the business to right man, 
after he has proven his efficiency: state age, 
experience and terms. F. X. Hooper, Manu 


facturer of Multi-Color Wood-Printing Ma 


chines, Glenarm, Md 


MASSACHUSETTS 
Wanted—Operator for 
screw machine; state 
expected. tox 227, 
Draftsmen and = toolmakers 
diately in a southwestern Massachusetts 
town, for particularly punches, dies and sheet 
metal state fully experience and name 
references oo, AMERICAN MACHINIST 


automatic 
and wages 
MACHINIST 


wanted imme 


Cleveland 
experience 
AMERICAN 


tools: 


Box 255, 


MICHIGAN 
Immediately, 
metal dies 
Ypsilanti, Mich 
First-class 
gasoline 


Wanted 
ers on sheet 
Mfg. Co., 

Wanted 
established 


first-class die-mak 
Michigan Machinery 


foreman in an 
works employing 


shop 
engine 


>) men; must have mechanical and executive 

ability ; sober and industrious: first-class situ 

ation to the right man; give references, state 

age, wages and experience. OX 240, AM. M 
NEW JERSEY 


Wanted—Several first-class too 
makers, also lathe hands; 


mended: no labor trouble 


and die 
must be well recom 


Box 270, AM. M 





Lathe, planer and boring mill operators 
wanted for night shift: those accustomed to 
machine tool work preferred: steady wor 
and good pay to good men. Address the Pond 


Machine Tool Co., Plainfield, N 

First-class boring-mill, lathe 
hands should file application 
constant and 


and planer 
with us, as the 
rapid growth of our business is 


always calling for additions to our force; 
our plant is modern in every respect and is 
located in a suburb of New York, where there 


is plenty of room, air and sunlight Remem 
ber, we pay first-class wages and want only 
competent men Henry R. Worthington Hy 
draulic Works, Harrison, N. J 

NEW YORK 


detailer and tracer 
Box 239. Am. M 
accustomed to Bradley 
steady and sobe1 Apply 
Sheriff st.. New York 
Wanted— Toolmakers, also foreman for 
room must be good men; open 
Address S7 Chili ave., Rochester, N. Y 
Wanted——At once, several Al draftsmen. 
Apply to Engineer in Charge Drafting Depart 


Wanted Experienced 
on machinery Address 
First-class man, 
hammer must be 
R. Hoe & Co., 2 
tool 


(LO shop 











June 22, 1905. 


ment, General Electric Company, Schenectady, 
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od wages 
Colburn 
L'a 


W anted—Two or three first-class mechani _ Wanted—Superintendent or wide experience Company, 
cal draftsmen ; must be Al, quick and accu in machine shop practice, to take charge of Draftsman wanted; one experienced in hy 
rate ; shop experience essential. Address Box first-class machine shop, employing 100 hands, draulic and steam hammers; state age, experi 
269, AMERICAN MACHINIST. doing a jobbing business in medium and light ence and some idea as to salary expe ted. Ad 
Wanted—Luthe hands and assemblers on machinery in quantities; must be able to make dress Room 9, 524 Walnut st Philadelphia 
marine and stationary gas engines: also two close estimates and reduce cost to a minimum; 4 youn mee uu ter ' | 
> ‘ a : . 4 £ nechanik competent oO { ri 
milling machine hands; give age and state Uo attention will be paid to answers failing gang classify tools r ar . to-dat ey _ 
whether married or single. Box 248, AM. M to give age, experience, references and salary , eggs en, oe a ee 
: , , expected Rox A cams M ‘ and take charge of sat give age, reference 
Wanted—A thoroughly practical and experi : gordi SECaN MACHISESS and wag Box 267, AMERICAN MACHINIS1 
enced draftsman who fully understands de Wanted First-class position is open for Wanted— Ma ! hop for ! 
signing tools, fixtures, jigs. ete.. for automatic graduate mechanical engineer now holding j able t hat d Boe 1 eee pe gt ya 
° P : +} ° Ss 4 ie © baiait etl walle ‘ mus “ee » 
machinery and interchangeable parts Ad superintendent's position with some large con serieneed in mints - i. | ni ex 
dress Practical Mfr. Co.. care AMER. Macu cern manufacturing heavy machinery, ete., erience ali ae ! 7 aes ie i 
\ machinery salesman, primarily for New and who ts seeking to better his condition ; : “ty pp tut "fe th at oo ‘A 1 
a ee “y . agg , pain le must have unquestioned execi » abi : ogg Pte ioe : ™ , nm. af 
York city; also capable to sell tools and sup ae aa 1 Rmnggecmes = ed - ; re Ss ome ee ab-| dress M. 1. W ' A wet < MACHINTIS 
plies: give references, state experience and ; sg ; et a Wanted—A , 
territory previously covered, and s a 10; applications must give “details or yo : ‘ re = 
: , e nee ‘eferences “PAS s for { Shop Maki mia : I t ) 0 
pected. Address W. A. T., 7". O); Dox ae wo ries . Pp on Bo een to I = 5 ( . 
i ha » actory 7 «) SOX ROR ew sre ou t Ss | and handle 
Yor chan ete l ° aon, V 
mK ; York City mer n \ } ” eX] pre 
Wanted—General superintendent for large OHIO ‘ ad | on ad superin 
factory hand, steam and power pumps: re . tendent ite ! ret Box 103 
quire experienced man capable of increasing Wanted—Designers and detailers on heavy A) IcCAN M 
ind cheapening output good executive and machine tool work; state a and experience 
manager of men; give full particulars Box rhe Niles Tool Works Co., Hamilton, © 
215, AMERICAN MACHINIST _ Production and cost clerk; good opportun Wantes Ay en ' { mat 
Young, active man to operate automatic ity for an energetlh and experienced man to in ¢ I ss ! t s i 
machine on very fine work; steady, all-yeat work into a responsible position Box 258 ploying ! TT ‘ e, eX nee 
ob with good pay: only clever men with spe AMERICAN MACHINIS1 ind reference I Sih, A MACHINI 
ial ability for such work are desired; small Wanted— Mechanical draftsman experi 
sho} ten hours per day Address “Auto enced on automatic machinery must also he 
matic.” care AMERICAN MACHINIS1 a good designer of jigs and tools: vive refe Wanted——Ex jm ‘ { 
Wanted Mechanical engineer, who must en es, wanes — and as of experi iutomobils i x nee pre 
e thoroughly experienced in every detail of ence ddress Box 252, AMER LACHINIS1 red stead i wages to 
internal combustion engines, and to such a l‘irst-class ass finisher, as assistant fore tl right nu ! ) partic 
man a permanent position will be given, at man in brass-finishing department of larg lars Adare ! I} & Co., Ken 
satisfactory salary works located in New electrical manufacturing concern must osl Wis 
England. Address Box 256, AMerR. Mac capable of handling men to best advantage Wanted—M ‘ ‘ vho are 
: man experience lee eal ork prefe 1 ' : 
Wanted—A first iss machine shop fore a Bam gyi v0 ory = SESCns WOre Prererred rapid workers x n auto 
: ; aa + Address, giving full details of experience and mobile neit and 
man; one capable of handling from 25 to 50 salary expected, Box 205, AMER. MACHINIS ua I 1 wage Ane 
men, and one familiar with light work o1 saiitia assis aig : ; steady pos e- . \ddress 
automobile work preferred; in writing give PENNSYLVANIA viving | l I leffery & 
particulars as to wages, also give references Experienced mechanical draftsman wanted ‘ Kenos “ 
if possible. Address Kirkham Motor Mfg. Co., at once at steel works in Eastern Vennsy! Machinists — Hl de 1 V an and 
fath, N. } vania ‘Mechanical, care Amt Macu have the t dispo nt Y men of 
se . P mediocre a how ere in« t ethe 
foolmakers on punches and dies, screw Wanted—Machine tool salesman drafts hi rade chine plend + mI t 2 
machine tools, jigs and fixtures; only first man without absolute selling experience { 1 +. r ‘ rm - . a wate 
7 4 hils : > Oo advance i Is SHOW I " i 
class men wanted: all applications considered | 2Ot apply: Philadelphia territory Ox el. seher and ntlemanly X _ 
confidential; state experience, and specify AMERICAN MACHINIS1 res Pay r : i + n Oxy nee : - 
; 3 achine tools reterres st te OX ence oO 
which line of work you are best fitted for: we Wanted First-class floor hands and fitters °60. AMERI Ml ' 
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Pemenees CO., Te. Be ccctccccens 98 
Abrasive Materials 
Abrasive Material Co., Phila., Pa. 
Cogpeeioam Co., Niagara Falls, 
National Corundum” Wheel Co., 
Buffalo, : a 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Vitrified Wheel Co Westfield, 
Mass. 


Air Lifts 
Ingersoll-Sergeant Drill Co., New 
York. 


Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Bartlett, E. E., Boston, Mass. 


Niles-Bement-Pond Co., New York 


Ball Bearings 
See Roller Bearings. 


Band Saws, Metal 


Greaves, Klusman & Co., Cin., O. 
Niles-Bement-Pond Co., New York. 


Barrels, Steel 


Kilbourne & Jacobs Mfg. 
lumbus, O. 


Co., Co- 


Bars, Boring 


Beaman & Smith Co., Prov., R. I. 
Cleveland Twist Drill Co., Cleve- 
land, O. 


Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 

in Mg & Co .» Bw. F., Phila., Pa. 


Parsons, R., Philadelphia, Ta. 
Shultz Belting Co., St. Louis, Mo. 


Belt Filler 
Schieren & Chas. A., New 


ork. 
Shultz Belting Co., St. Louis, Mo. 


Co., 


Belt Lacing Machine 


Birdsboro Steel Fdry & Mach. 
o., Birdsboro, Pa. 


Belting, Leather 


Schieren & Co. Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Bending Machinery, Plate 

— & Jones Co., Wilmington, 
el. 

Niles-Bement-Pond Co., New York. 

Wickes Bros., New York. 





Bending Machines, 
draulic } 
Niles-Bement-Pond Co., New York. | 
Watson-Stillman Co., New York. 
Bending Machines, Power 


Bethlehem Foundry & Mach. Co. 
So. Bethlehem, Pa. 
Niles-Bement-Pond Co., New York. 


Bending Tools, Hand 


| Binsse Mach. Co., Newark, N. J. 
| Mo & Plummer, Worcester, 
Mass 
Dallett Co., Thos. H., Phila., Pa. | 


Wallace Supply Co., Chicago, ll. | 
Blocks, Chain 
See Hoists, Hand. 
Blowers 

Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 


Niles-Bement-Pond Co, New York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 


Keuffel & Esser Co., New York. 

Spaulding Print Paper Co., Bos- 
ton. Mass. 

Boilers 


Struthers-Wells Co., Warren, Pa. 
Wickes Bros., New York. 


Bolt and Nut Machinery 


Acme Mehry. Co., Cleveland, O. 

Detrick & Harvey Mack. Co., Bal- 
timore, Md. 

Landis Mach. 
Pa. 

Niles-Bement-Pond Co., New York. 

Reliance Mach. & Tool Co., Cleve- 
land, O. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wiley & Russell Mfg. Co., Green- 
field. Mass. 


Books, Mechanical 
Baird & Co., Henry Carey, Phila- 


Co., Waynesboro, 





delphia, Pa. 
Henley Pub. Co., Norman W., | 
New York. 
Frost, E. J., Jackson, Mich. } 
Hill Pub. Co., New York. 
Boosters 
C & C Elec. Co., New York. 


Crocker-Wheeler Co., Ampere, N. J. 

General Elec. Co., New York. 

Sprague Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 








Boring and Drilling Ma- 
chines, Horizontal—0Oont’d 


Beaman & Smith Co., Provi., R. I. 
Betts Mach. Co., Wilmington, Del. 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Draper Mach. 
ter, Mass. 
Fitchburg Machine 

burg, Mass. 
Fosdick Mach. Tool Co., 
Gisholt Mach. Co., Madison, 
Hill, Clarke & Co., Boston, Mass. 
Lucas Mach. Tool Co., Cleve., O. 
McCabe, J. J., New York 
Motch & Merryweather Co., Cleve- 
land, O. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pawling & Harnischfeger, Mil- 
waukee, Wis. 
ag Tool & Supply Co., New 
ork. 
Ridgway Mach. & Tool Co., Ridg- 
way, Pa. 
Springfield Mch. Tool Co., Spring- 
field, O. 
Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 


Tool Co., Worces- 


Works, Fitch- 


Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 


Betts Mach. Co., Wilmington, Del. 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Colburn Mch. Tool Co., Franklin, 


Pa. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 


Del. 
Prentiss Tool & Supply Co., New 
York. 


Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Brakes, Magnetic Friction 


Electric Controller & Supply Co., 
Cleveland, O. 


Cabinets, Tool 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Athol Machine Co., Athol, Mass. 

Calipers 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Starrett Co., L. S., Athol, Mass. 


| 
| 





Wis. | 





Cams 

Boston Gear Warks, Boston, Mass. 
Carborundum 

See Grinding Wheels. 
Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 
Castings, Iron 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

ss Mach. Co., Watertown, 

U. S. Foundry & Sales Co., South 


Norwalk, Conn. 


Castings, Steel 

Baldwin Steel Co., New York. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Cement, Cast Steel 

Clark Cast Steel Cement 
Shelton, Conn. 

Centering Machines 


Hendey Mach. Co., Torrington, 
Conn. 
Phoenix Mfg. 


Co., 


Co., Hartford, Ct. 


— & Whitney Co., Hartford, 
onn. 
Ww hiton Machine Co., D. E., New 


London, Conn. 


Centers, Planer 
New Haven Mfg. Co., New Haven, 


Conn. 
Pratt = Whitney Hartford, 


Con 


Co., 


Chains, Driving 
Boston Gear Works, Boston, Mass. 


Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

— Chain Co., Trumansburg, 


Whitney Mfg. Co., Hartford, Ct. 
Chucking Machines 


American Tool Works Co., Cin- 
cinnati, O. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. 
Cleveland Automatic Mach. Co., 
Cleveland, O. 
Draper Mach. Tool Co., 


ter, Mass. 
Gisholt Mach. Co., Madison, Wis. 


Worces- 


Le Blond Mach. Tool ch, To Tw 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
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Sketches indicate parts milled on ‘‘Whitney’’ Hand Millers. The shaded 


surfaces show some of the operations. ‘6 ” 
a ‘ane ne The WHITNEY’ Hand 
1. Part of ‘‘Brown-Lipe’’ Automobile Steering Gear. ; ¥ 
2. ‘‘Whitney’’ Roller Chain Bushing. and Weight Feed Miller is 
‘* 3. ‘*Whitney’’ Roller Chain Rivet. 
‘* 4. Worm Gear, ‘‘Whitney’’ Vertical Automatic Drilling Machine. one of the most useful 
5. Type Box for Small Printing Press. a 
ne ‘* 7. Operating Cam for *‘Ideal Opening Die."* Machine Tools on the 
= ‘* 8 and 9. ‘‘Underwood Typewriter’’ Parts. - 
- ‘* 10 and 12. Many of the milling operations on ‘‘Smith and Wesson"’ American Market. 
Revolvers are made on ‘‘Whitney’’ Hand Millers. 


Sketch No. 


“é 


FOREIGN AGENTS » C. W. Burton, Griffiths & Co., Great Britair Schuchardt & Schutte, Germany, Austria, Holland, Russia 
® and Scandinavia Fenwick, Freres & Co., France, Belgium, Italy, Switzerland, Spain, and Portugal 


THE WHITNEY MFG. COMPANY, Hartford, Conn, U.S.A. 
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Chucking Machines—Cont’d 
Quint, A. D., Hartford, Conn. 
Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Windsor, Vt. 


Chucks, Drill 


oe. 


Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

> & Co., R. H., New L[laven, 
Con 

Chrecamd Twist Drill Co.. Cleve- 
land, O. 


Cushman Chuck Co., Iartford, Ct. 


Goodell-Pratt Coy Greenfield, 
Mass. 
Horton & Son Co., The E., Wind- 


sor Locks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Co., New York. 
Frankfort, N. Y. 
Cleveland, O. 
Co., Wilming- 


Niles-Bement-Pond 

Pratt Chuck Co., 

Standard Tool Co., 

Trump Bros. Mach. 
ton, Del. 

Whitney Mfg. Co., Hartford, 

Whiton Mach. Co., D. E., 
London, Conn. 1 


Chucks, Lathe 
Cushman Chuck Co., 


New 


Hartford, Ct. 


Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn 

Westcot: Chuck Co., Oneida, N. Y. 

tVhiton Mach. Co., D. E., New 
Loudon, Conn. 

Chucks, Planer 


Co., New York. 
New Britain, 


Niles-Bement-Pond 

Skinner Chuck Co., 
Conn. 

Chucks, Split 


Faneuil Watch Tool Co., Boston, 
Mass 

Circuit Breakers . 

Electric Controller & Supply Co., 


Cleveland, ©. 
General Electric 
Stanley G. 1. Elec. 

field, Mass. 


Clamps 
Taylor Mfg. Co., 
field, N. J. 


Clatches, Friction 


Co.. New York. 
Mfg. Co., Pitts 


Jas. L., Bloom- 


Caldwell, Son & Co., H. W., Chi- 
eago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Faneuil Watch Tool Co., Boston, 

* Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

New Haven Mfg. Co., New Haven, 
Conn. 


Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons, T. B., Chambers- 
burg, Pa. 

Clutches, Magnetic and 
Electrical 


Cutler omenet Clutch Co., Mil- 


waukee, 
Electric ¢ lontrolier & Supply Co., 
Cleveland, O. 
Coils 
Standard 


Compound, Pipe Joint 


Welding Co., Cleve., O. 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Compressors, Air 

Blaisdell Mchy. Co., Bradford. 
a. 

Christensen, N. A., Milwaukee, 

8. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Pneumatic Tool Co., Mon- 
tour Falls, 


Herron & Bury Mfg. Co., Erie, Pa. 


ingersoll-Sergeant Drill Co., 
New York. 

International Steam Pump Co., 
New York . 

Rand Drill Co., New York. 

Cones, Friction 

Evans Friction Cone Co., Boston, 


Mass. 
Connecting Rods and Straps 
Erie Forge Co., Erie, Pa. 
Standard Connecting Rod Co., 

Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, 

Pa. 





AMERICAN 
Contract Work 
Blanchard Mach. Co., Boston, 
Mass. 
MecGiehan, C. H., New York. 
Controllers and _ Starters, 
Electric Motor 


Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electric Controller & Supply Co. 
Cleveland, O. 

General Electric 

Westinghouse Elec. 
Pittsburg, Pa. 


Coping Machines 


Long & Allstatter Co., 
Ohio. 
Niles-Bement-Pond Co., New York. 


Correspondence Schools 


Co., New York. 
& Mfg. Co., 


Hamilton, 


See Schools, Correspondence. 

Counterbores 

Slocomb Co., J. T., Provi., R. 1. 

Countershafts 

Almond ns Co., T. R., Brook- 
iyn, ; 

Builders’ Iron Fdry, Prov., RI. 

Counters, Machinery 

Durbrow & Hearne Mfg. Co., New 
“ork 

Veeder Mfg. Co., Hartford, Conn. 

Counting and Printing 
Wheels 


rranklin Mfg. Co., Syracuse, N. Y. 
Couplings, Shaft 


Almond Mfg. ox FF B.. 
lyn, : 


3rook 


calivell & Son Co., H. W., Chi- 
engo, Ill 
Cresson Co., Geo. V., Phiia., Pa. 


Davis Mach. Co., W. P., Roches- 


ter, N. Y. 

E lectric Controller & Supr'r Co., 
Cleveland. © 

Nicholson *& Co., W. H., Wilkes- 


barre, Pa 


Niles-Bement '’ond Co., New York. 


Patterson, Gottfried & I) .nter, 
Ltd., New York. 

Wood's Sons, T. B., Chi. bers- 
burg, Pa. 

Cranes 

Brown Hoisting Mach. Co., New 
York 

Case Mfg. Co., Columbus, O, 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Cleveland Crane & Car ( 9., Wick 
liffe, O. 

Coburn Trolley Track Hol- 
yoke, Mass. 

Curtis & Co. Mfg. 
Mo. 

General Pneumatic 
tour Falls, N. Y. 

Lane Mfg. Co., Montpelier, Vt. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

er a gd Co., S., Cincinnati, O. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Phila., Pa. 

Vandyck Churchill Co., New York. 


Crank Pin Turning 
Machines 


Niles-Bement-Pond Co., 


Co, 
Co., St. 
Tool Co., Mun- 


Lonis, 


New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Erie Forge Co., Erie, Pa. 

Standard Connecting Rod Co., 


Beaver Falls, 
Tindel-Morris Co., 
Crucibles 


Dixon Crucible 
Cur, = J. 


Eddystone, Pa. 


Co., Jos., Jersey 


Cupolas, and Ladles, Foun- 
dry 


Northern Engineering Works, De- 
troit, Mich. 


Obermayer Co., 8., Cincinnati, O. 


Paxson Co., J. W., Phila., Pa. 

Cut Meters 

Warner Instrument Co., Beloit, 
Wis. 

Cutters, Milling 

Adams Co., Dubuque, lowa. 

Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

Erown & poatee Mfg. Co., Provi- 
dence, R. 

Cleveland Twist Drill Co., Cleve- 
land, O 





Cutters, Milling —Continued 

Ingersoll Milling Mach. Co., Rock- 
tord, 

Morse’ Twist Drill & Mach. Co., 
New Bedford, Mass. 


— = Whitney Co., Hartford, 
Co 

Reger, John M., Boat, Gauge & 
s Works, ‘Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 
Union Twist Drill Co., Athol, 
Mass. 
Whitney Mfg. Co., Hartfrod, Ct. 


Cutting-off Machines 

Bignall & Keeler Mfg. Co., 
wardsville, Ill. 

Brown & Sharpe Mfg. Co.. 


dence, R. 1. 
P., Roches- 


Davis 7]. Cin We 
, 4 
Hurlbut- Rogers Mach Co., 


Ed- 


Provi- 


ter, N 


South 
Sudbury, Mass. 
Newton Mch. Tool Wks., Phila- 
delphia, Va. 
a Barnes & Co., Boston, 
MASS. 
Pratt & Whitney Co., Hartford, 


Conn. 
Vandyck Churchill Co., New York. 


Cutting-off Tools 


Armstrong bros. Tool Co., Chi- 
cago, 

Billings & Spencer Co., Hartford, 
Coun. 

Fitchburg Machine Works, Fitch- 
burg, Mass 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 


Conn. 
Diamond Tools 
Osgood, J. L., Brooklyn, N. Y. 
Dies, Sheet Metal 
Bliss Co., E. W., Brooklyn, N. Y. 
Niagara Mach. & Tool Wks., Buf- 
falo, N. Y 


Dies, Threading, Opening 


Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 

Drafting Machines 

Universal Drafting Mach. Co., 


Cleveland, O. 
Drawing Boards and Tables 
Keuffel & Esser Co., New York. 
Drawing Materials 
\euffel & Esser Co., New York. 


‘rill Blocks and Gages 


tus or Mfg. Co., Jas. i, Bloom- 
ted, N. J. 


Drilling Machines, Bench 

Barnes Co., Il. F., Rockford, Iil. 

Barnes Co., W. I’. & John, Rock- 
ford, Ill. 

Boynton & Plummer, 


Mass. 
Pratt & Whitney Co., 
Conn. 


Worcester, 
Hartford, 


Boiler 

Cm... ©. 
Ind 
Cin- 


Drilling Machines, 


American Tool Wks. Co., 

Aurora Tool Works, Aurora, 

Bickford Drill & Tool Co., 
cinnati. O. 

Boynton & Plummer, Worcester, 
Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Niles-Bement-Pond Co., New York. 


Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Baush Mach. Tool Co., 
field, Mass. 
Bickford Drill & Tool Co., Cincin- 
nati, O. 
Dallett Co., Thos. H., Phila., Pa. 
Fenn- pas Mach. Co., Hartford, 


Con 
Flather Planer Co., Mark, Nashua, 


H. 
Foote, Burt & Co., Cleveland, O. 
Fosdick Mach. Tool Co., Cin., O. 
Garvin Mach. Co., New York. 
Harrington, Son & Co. Edwin, 
Philadelphia, Pa. 
McCabe, J. J., New York. 
National Auto. Tool Co., Dayton, 
Ohio. 


Spring- 





Drilling Machines, Multiple 
Spindle —Continued 
Newton Machine Tool 

Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
— Tool & Supply Co., New 

ork. 


Drilling Machines, Portable 


Works, 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 


Hisey-Wolf Mch. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Drilling Machines, Radial 


American Tool Wks. Co., Cin., O 
LBausa Mach. Tool Co., Spring- 


field, Mass. 
Bickford Drill & Tool Co., 
Tool Co., Cin., O. 


cinnati, O. 

Dreses Mach. 

Fairbanks Co., New York. 

Fitchburg Machine Works, 
burg, Mass. 

Fosdick Mach. 


Cin- 


Fitch 


Tool Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J., New York. 
Mueller Mach. Tool Co., Cin., 0. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York 
Vandyck Churchill Co., New York. 
Drilling Machines, Turret 
Niles-Bement-l’ond Co., New York. 
Quint, A. D., Hartford, Conn. 
Vanderbeek Tool Works, Hart 
ford, Conn 
Drilling Machines, Uprignt 
American Tool Wks. Co., Cin.. O. 
Aurora Tool Works, Aurora, Ind 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, II! 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bertram & Sons Co., Ltd., Jolin, 
Dundas, Ont., Canada 

Blaisdell & Co., V., Worcester, 
Mass. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Dalleit Co., Thos. H., Phila., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Dwight Niate Machine Co., Hart- 
ford, Conn. 

Fairbanks Co., New York. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Fosdick Mach. Tool Co., Cincin- 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 


Ilenry & Wright Mfg. Co., Hart- 
tord, Conn. 
Hill, Clarke & Co., Boston, Mass. 


Hoefer Mfg. Co., Freeport, Il. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Mechanics Machine Co., Rock- 
ford, ; 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

— Tool & Supply Co., New 


ork. 
Sibley 


Machine Tool Co., South 
Bend, Ind. 
Valentine Gas Engine Co., Plain- 
field, N. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co. Hartford, 
Conn. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 
Drills, Center 
& Whitney Co, Hartford, 


Pratt 

Slocomb Co., J. T., Providence, 
a a 

Standard Tool Co., Cleveland, O. 

Drills, Pneumatic 

Allen, Jro. F., New York. 


Cleveland Pneu. Tool Co., Cleve- 
land, O. 

General Pneu. Tool Co., Montour 
Falls, } 

Ingersoll- Sergeant Drill Co., New 
York. 

International Steam Pump Co., 


New York. 
Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 


Drills, Hand 


Dallett Co., Thos. H., Phila., 7 
Hisey-Wolf Mach. Co., Cincin.., 
Niles-Bement-Pond Co., New York. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. 


Automatic 
Gear Cutting Machines 


9 SIZ 


I., U.S.A. 


FEATURES 


INDEXING MECHANISM. Positive. Operates 
without shock. 
of locking disk, relieves mechanism trom heavy 


CUTTER SPINDLE. 
fully and smoothly driven by worm gearing. 

CUTTER ARBOR. Large diameter ; 
sleeve running in outer bearing, 

SPEEDS. 
geometrical progression, 


CUTTER SLIDE. 


independent and constant drive 


Hardened steel. Power- 


Provision for more than one turn 
has hardened 


strain. Large diameter and extrem i uracy ol 


index wheel. Fine adjustment for use in setting 


Obtained by change gears ; speeds in 


re-cut gear, 
FEED MECHANISM. Driven by screw and worm 
gives powerful and smooth drive. Pos! 


metrical 


Return rapid. Operated by 


Ways have large 


bearing surfaces, narrow in proportion to length ; 


gearing ; 
tive clutches. Wide range Ol tee ds in oer 
° ° ° as . sme } : a . » oO 

insures maintenance of alignment. progression, obtained by change gears 


WORK SPINDLE. Large diameter. 


mounted in heavy slide. 


Rigidly 
Graduated dial reads to 
thousandths for setting to depth of cut. 


CONVENIENCES. 


tripped from front of machine. All dogs and 


Indexing Mechanism can be 


operating levers placed at front of machine, easy 








INDICATOR. For setting Cutter central by indi- 
cating from pitch line. Surface where indicator is 


placed when setting cutter retains original accuracy. 


WE FIND IT PROFITABLE TO KEEP 
MORE THAN 60 OF THESE MACHINES 
IN ALMOST CONSTANT OPERATION. 





of access. Chips confined to pan in base. Pro 
vision for attaching pump to supply lubricant to 


cutters. 














to 


ee Er 


Catalogue and circulars send free 
any address. 
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Drills, Rail 
Foote, Burt & Co., Cleveland, O. 
Niles-Bement-Pond WTo., New York. 


Drills, Ratchet 

Billings & Spencer Co., Hartford, 
Conn. 

Parker Co., 


Chas., Meriden, Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 
Standard Tool Co., Cleveland, O. 


Drying Apparatus 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dust Collectors 


Allington & Curtis Mfg. Co 
Saginaw, Mich 


, The, 


Dynamos 


Cc & C Electric Co., New York. 


Crocker-W heeler Co., Ampere, 
N. Jd. 

Eck Dynamo_ . Motor Works, 
Belleville, 

Electro Rs Co., Bayonne, 
Mm. 2. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

National Elec. Co., Milwaukee, 
Wis. 

Northern Elec. Mfg. Co., Madison, 
Wis. 


Ridgway Dynamo & Engine Co. 
Ridgway, Pa. 
Robbins & Myers Co., 


Ohio. 
Roth Bros. & Co., 


Springfield, 
Chicago, Ill. 


Sprague Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Triumph Elec. Co., Cincin., O. 
Westinghouse E lectric & Mfg. co 
Pittsburg, Pa. 


Eleetrical Supplies 


Clark, Jr., & Co., Jas., Louisville, 
K , 


y. 
Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 
Blectric Controller & Supply Co., 
cleveland, O. 
Electro Dynamic Co., Bayonne, 
General Elec. Co., New Yo 
Northern Elec. Mfg. Co., Niadi- 
son, Wis. 
Roth Bros. & Co., Chicago, IN. 
Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 
Triumph Elec. Co., Cincinnati, O. 
Westinghouse E lectric & Mfg. Co., 
Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O. 

Clark, Jr., & Co., Jas., Louisville, 
Ky 

Electric Controller & Supply Co., 

Cleveland, O 


Hisey-Wolf Mach. Co., Cincin., O. 


Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

Morse, Williams & Co., Phila., Pa. 


Emery Wheels 
Bee Grinding Wheels. 


Emery Wheel Dressers 

Desmond-Stephan Mfg. Co., 
bana, O. 

Diamond Saw 
Buffalo, N. Y. 


Ur- 
& Stamping Wks., 


Heald Machine Co., Worcester, 
Mass. 

International Specialty Co., De- 
troit, Mich. 


Standard Tool Co., Cleveland, O. 
Enclosures, Tool-roem 
Merritt & Co., Philadelphia, 
Engineers, Electrical 
sai as aaa Co., Ampere, 
Engines, Automobile 
ee Mfg. Co., Syracuse, 


Olds Works, 
Lansing, 


Pa. 


Gasoline Engine 


Mich. 


Engines, Gas and Gasoline 

Abenague Mach. Wks., Westmin- 
ster Station, Vt. 

Columbus Mach. Co., Columbus, O. 

Foos Gas Eng. Co., er age) 0. 

Jacobsen Mach. & Mfg. Co., War- 
ren, Pa. 





Engines, Gas and Gasoline 


Continued 
Mietz, August, New York. 
— ae Gas Engine Co., Dayton, 
Ohio. 
Olds Gasoline Engine Wks., Lan- 
sing, Mich. 
Struthers-Wells Co., 


Engines, Oil 
Mietz, August, New York. 


Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

Rand Drill Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co., Warren, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Engraving Machinery 


Warren, Pa. 


Field, Chas. H., Providence, R. 1. 
Gorton Mach. Co., Geo., Racine, 
Vis. 


Exhaust Heads 


Sturtevant Co., B. F., Hyde Park, 


Mass. 
Exhibition, Machinery 
Philadelphia Bourse, Phila., Pa. 
Fans, Electric 
General Electric Co., New York. 
Northern Elec. Mfg. Co., Madison, 


Wis. 
Sprague Elec. 
Sturtevant Co., 

Mass. 
Westinghouse Elec. & 

Pittsburg, Pa. 
Fans, Exhaust 
Sturtevant Co., B. 

lass. 

Files and Rasps 


Co., New York. 
B. F., Hyde Park, 


Mfg. Co., 


F., Hyde Fark, 


Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co., E. P. , New York. 

Filing Machines 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Filler, Iron 

Clark Cast Steel Cement Co., 


Shelton, Conn. 


Filters, Oil 

Houghton & Co., E. 
phia, Pa. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, Ill 


F., Philadel- 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Forges 

Boynton & Plummer, Worcester, 
Mass. 


Buffalo Forge Co., Buffalo, N. Y. 
Ingersoll-Sergeant Drill Co., New 


York. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

— & Co., J. H., Brooklyn, 
3. 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 


Forgings, Steel 


Baldwin Steel Co., New York. 


Erie Forge Co., Erie, Pa. 

Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Wyman & Gordon, Worcester, 
Mass. 


Forming Machines 

Hartford Mch. Screw Co., 
ford, Conn. 

Foundry Furnishings 

Obermayer Co., 8., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Friction Boards 

Ingalls & Co., Castleton, N. Y. 


Hart- 


Furnaces, Annealing and 
Tempering 

Ar-or'ean Gas Furnace Co., New 
York. 





Furnaces, Enameling 

American Gas Furnace Co., New 
York. 

Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Westmacott Co, J. M., Provi- 
dence, R. I. 

Furnaces, Melting 

Amerivan Gas Furnace Co., New 


York. 
Furnitare, Machine Shop 
New Britain Mach. Co., New Brit- 
ain, Conn. 
Gauges, Recording 
Bristol Co., Waterbury, Conn. 


Gauges, Standard 
Brown & puaeee Mfg. 


y & w ne Mfg. Co., 
ford, Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Co., Provi- 


Hart- 


Conn, 
Rogers, John M., Boat, Gage & 
rill Works, Gloucester City, 
Saw: *. Tool Mfg. Co., Fitchburg, 
Mass. 
Slocomb Co., J. T., Prov., R. I. 
Starrett Co., L. S., Athol, Mass. 
Gauges, Steam 
American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 


Crosby Steam Gage & Valve Co., 


Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Gear Cutting Machinery 

Adams Co., Dubuque, Lowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Masse. 

Bickford Drill & Tool Co., Cim., 0. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 


Clough, R. M., Tolland, Conn. 
Dwight Slate Machine Co., Hart 
ford, Conn. 


Fellows Gear Shaper Co., Spring- 
field, Vt. 
Gleason Works, Rochester, N. Y. 


Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Messner Mfg. Co., St. Louis, Mo. 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 
Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa. 


Boston, Mass. 
Co., Provi- 


Chi- 


Boston Gear Wks., 

Brown & Sharpe Mfg. 
dence, -— 3 

Caldwell & Son Co., H. W., 


eago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 
Davis, Rodney, Philadelphia, Pa. 
Earle Gear & Mach. Co., Phila- 
delphia, Pa. 
Eberhardt Bros. Mach. 
ark, N. « 
Faweus Mech. Co., 
Fellows Gear Shaper 
field, Vt. 
Gleason Works, Rochester, N. Y. 
Grant Gear Works, Boston, Mass. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott The, 
Cleveland, O. 
Massey Mach. 
~~ 


Co., New- 
Pittsburg, Pa. 
Co., Spring- 


Co., 


Co., Watertown, 
New Process Raw Hide Co., Syra 
cuse, N. Y 
Nuttall Co., 
Patterson, 
Ltd., New 
Philadelphia 
delphia, Va. 
Sawyer Gear Wks., 
Simonds Mfg. Co., 


Pittsburg, Pa. 
Gottfried & Hunter, 


York 
Wks., Phila- 


Gear 
Cleveland, O. 
Pittsburg, Pa. 


R. D., 


Syracuse Raw Hide Co., Syra- 
cuse, ° 

Taylor- Wilson Mfg. Co., Alle- 
gheny, Pa. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
eago, Ill 

Farrell Fdry. & Mach. Co., An- 
sonia, Conn. 


Syracuse, N. Y. 
& E., Cincin., O. 
‘Co., Alle- 


Franklin Mfg. Co., 

Greenwald Co., I. 

Tavlor-Wi'son Mfg. 
gheny, Pa. 





Gears, Rawhide 


Boston Gear Wks., Boston, Mass. 

Chicago Raw Hide Mfg. Co., Chi- 
eago, Ill. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

Fawcus Mch. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Horsburgh & Scott Co., Cleveland, 
Ohio. 

New Process Raw Hide Co., Syra- 
cuse, N. Y 


Nuttall Co., R. D., Pittsburg, Pa. 
Syracuse Raw Hide Co., Syra- 
cuse, N. Y. 


Gears, Worm 
Albro-Clem Elevator Co., Philadel- 
phia, Pa. 
Boston Gear Wks., 
Faweus Mch. Co., 
Gould & Eberhardt, 
Grant Gear Works, 
Morse, Williams & Co., 
Nuttall Co., R. D., Pittsburg, 


Boston, Mass. 
Pittsburg, Pa. 
Newark, N. J. 
Boston, Mass. 
Phila., Pa 
Pa. 


Philadelphia Gear Works, Phila- 
delphia, Pa. 

Simonds Mfg. Co., Pittsburg, ~- 

Taylor-Wilson Mfg. Co., All 


gheny, Pa. 
Generators, Gas 


American Gas Furnace Co., New 
‘ork 

Graphite 

Dixon Crucible Co., Jos., Jersey 
City, 


Obermayer Co., S., Cincinnati, O. 


Grinders, Center 

Coates Clipper Mfg. 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Mueller Mch. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 


Grinders, Cock 
Windsor Mach. Co., 


Co., Worces- 


Windsor, Vt. 


Grinders, Cutter 


Automatic Mach. Co., Greenfield, 
Mass. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., 
dence, . * 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Greenfield Mach. Co., Greenfield, 


s. 
Mach. Co., 


Provi- 


Mas 
Heald Worcester, 
ass. 


Hisey-Wolf Mach. 
Niles-Bement-Pond 


Cincin., O. 
New York. 


Co., 
Co., 


Norton Emery Wheel Co., Worces 
ter, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Smith Co., Chas. G., Pittsburg, 
Pa. 

Grinders, Disk 

Besly & Co., Chas. H., Chicago, 
Ill. 

Diamond Mach. Co., Provi., R. I. 

Heald Machine Co., Worcester, 
Mass. 

Iroquois Mach. Co., New York. 

Ney, R. W., Kingston, a 2 

Ransom Mfg. Co., Oshkosh, Wis. 

Rowbottom Machine Co., Water- 
bury, Conn. 


Grinders, Drill 

Heald Mch. Co., Worcester, Mass. 
Niles-Bement-Pond Co., New York. 
Standard Tool Co., Cleveland, O. 


Grinders, Portable 


Heald Machine Co., Worcester, 
Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Grinders, Tool 

Armstrong Bros. Tool Co., Chi- 


eago, Ill. 
Barnes Co., B. F., 
Barnes Co., W. F. 


Rockford, Il. 
& John, Rock- 


ford, Ill. 
Brown & Sharpe Mfg. Co., Provi- 
dence, 
Diamond Mach. Co., Prov., B. I. 
Gisholt Mach. Co., "Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 


Co., Cincin., O. 


Hisey-Wolf Mach. 
Waynesboro, Pa. 


Landis Tool Co., 


Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 


field, O. 
Standard Tool Co., Cleveland, 0. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 
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A Landis Grinder 
Will Produce More 
Work, Better Work 
and More Profit 


than can be produced by any other grinding tool or 
method. They are the up-to-the-minute machines, 
designed and constructed for the work of the day, and 
do it in a speedy, accurate manner. 
Their recognized wonderful success is accounted for 
in the many modern conveniences, their strength, 
rigidity and power, their ample provision for water, 
their remarkable speed and working capacity, protec- 
tion from water and grit and for the accuracy of their 
product, which reaches within .0001” of perfection. 
They are made in styles covering every requirement 
-special machines for special lines of work, and 
machines for general lines. 
They handle anything that can be revolved on dead 
centers easier, faster and more economically than has 
ever teen possible before. The machine shown by 
illustration will, under ordinary conditions, remove 
one cubic inch of steel or three cubic inches of cast iron 
per minute. 


Landis No. 11 Send us detail description of your work, and let us 


show you how costs can be cut down. 

















8-in. Swing. 32 in. between Centers 


Landis Tool Company, Waynesboro, Pa., U.S. A. 


AGENTS-- Walter H. Foster Co., 513 Williamson Building, Cleveland, Ohio. Walter H. Foster Co., 114 Liberty Street, New York. 
C. W. Burton, Griffiths & Co., Lonion. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg. Alfred H. Schutte, Co- 
logne, Brussels, Liege, Milan, Paris and Bilbao. A. R. Williams Machinery Co., Toronto. Williams & Wilson, Montreal, Canada. 












NEW 
TURRET 
SCREW 
MACHINE 


Geared automatic feeds for turret and carriage, instantly obtainable by mov- 
ing a lever. Automatic chucK; roller feed; independent adjustable stops. 
Capacity: Bar stock up to 3"; swing over bed 20". Circular No. 112. 


Complete line of TURRET LATHES and BRASS WORKING MACHINER } 


THE WARNER @ SWASEY CO. 
CLEVELAND, OHIO, U.S.A. 


FOREIGN AGENTS—Chas. Churchill & Co., London. Birmingham, Manchester, Newcastle-on-Tyne and Glasgow Schuchardt & Schutte, Berlin, Vienna, Stock 
holm and St. Petersburg. Alfred H. Schutte, Cologne, Paris, Brussels and Milan. F.H. Horne, Yokohama. H. W. Petrie, Torento. Williams & Wilson, Montreal 
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Grinuing and Polishing Ma- 
chines 


Besiy & Co., Chas. H., Chicago, 
iil. 
Blount Co., J. G., Everett, Mass. 


Browu & Sharpe Mfg. Co., Provi- 
dence, S 

Builders’ Iron Foundry, Provi- 
dence, R. 

Coates C lipper Mfg. Co., Worces- 
ter, Mass. 


Diamond Mach. Co., Prov., R. I. 


Fairbanks Co., New York. 

Field, Chas. H., Providence, R. I. 

Gilmore Electric Co., South Bos- 
ton, Mass. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 


Iroquois Mach. Co., New York. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mchry Co., 
Chicago, Il. 
Niles-Bement-Pond Co., New York. 
Northern Elec. Mfg. Co., Madison, 
Vis. 
Norton Emery Wheel Co., 
ter, Mass. 


Worces- 


Norton Grinding Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York 


Mfg. Co., Oshkosh, Wis. 
Co., Boston, Mass. 
Wheel Co., Spring- 


Ransom 
Rivett-Dock 
Safety Emery 
field, O 
Standard ‘Tool Co., 
Vandyck Churchill Co., 


Cleveland, O. 
New York. 


Vitrified Wheel Co., Westfield, 
Mass. 

Grinding Wheels 

Abrasive Material Co., Philadel- 
phia, Pa. 

Adams (o., Dubuque, Towa. 


Builders lron Foundry, Provi- 
dence, R 
( ‘arborundum | Co., Niagara Falls, 


Corrugated Grinding Wheel Co., 
Philadelphia, l'a 
Diamond Mach. Co., 
Hampden Cor. Wheel 

wood, Mass 
Houghton & Co., E. F., 
phia, Pa 
National Corundum Wheel 
Buffalo, N. Y. 
Niles-Bement-Pond Co., 
Norton Emery Wheel Co., 
ter, Mass. 


Proy., BR. I. 
Co., Bright 


Philadel- 
Co., 


New York. 
Worces- 


Safety Emery Wheel Co., Spring- 
field, O 5 ; 
Vitrified Wheel Co., Westfield, 


Mass. 
Whitney Hartford, Ct. 
Grindstones and Frames 


Mfg. Co., 


Cleveland Stone Co., The, Cleve 
land, ©. d 
Niles-Bement-Pond Co., New York. 


Gun Barrel Machinery 
Diamond Mach. Co.. Prov., R. 1. 


Pratt & Whitney Co., Hartford, 
Conn. 

Hack Saw Blades mn 
Frames 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Massachusetts Saw Wks., Chico- 
pee, Mass. 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass. 


West Haven Mfg. Co., New Haven, 
Conn. 


Hack Saws, Power 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Fairbanks Co., New York. 

Hoefer Mfg. Co., Freeport, Il. 

Millers Falls Co., New York. 


Niles-Bement-Pond Co., New-York. 

West Haven Mfg. Co., New Haven, 
Conn. 

Hammers, Electric 

Northern Elec. Mfg. 
son, Wis. 

Hammers, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W.. Brooklyn, N. Y. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Merrill Bros., Brooklyn, N. Y. 


Co., Madi- 





Hammers, Drop—Continued 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Niles-Bement-Pond Co., New York. 


Hammers, Pneumatic 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett Co., Thos. H., Phila., Pa. 

Ingersoll-Sergeant Drill Co., New 
York. ‘ 

International Steam Pump Co., 
New York. 

Niles-Bement-Pond Co., New York. 


Rand Drill Co., New York. 


Hammers, Power 

Niles-Bement-l’ond Co., New York. 

Scranton & Co., The, New Haven, 
Conn. 

Sutton Co., C. E., Toledo, O. 

Hammers, Steam 

Bethlehem Fdry. & Mach .Co., So. 
Bethlehem, Pa. 

Chambersburg Engineering Co., 
Chambersburg, l’a. 

Vandyck Churchill Co., New York. 


Handles, Machine Tool 
Schacht Mfg. Co., Cincinanti, O. 
Handles, Screw Plate 
Standard Welding Co., Cleve., OQ. 
Hangers, Shafting 
Cresson Co., Geo. V., Phila., Pa. 
Fairbanks Co., New York. 
Hyatt Roller Bearing Co., 
son, N. J. 
Wood's Sons, T. B., 
burg, L'a. 
Heaters, Feed Water 
Sturtevant Co., B. F., Hyde Park, 


Harri- 


Chambers 


Mass. 
Heating and Ventilating 
Apparatus 


Buffalo, N. Y. 
liyde Park, 


Buffalo Forge Co., 
Sturtevant Co., B. F., 


Mass. 
Heating Machines 
Am. Gas Furnace Co., New York. 
Hoisting and Conveying 
Machinery 
Brown Hoisting Mchry. Co., New 


or 
Caldwell & Son Ce. Hf. 
cago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 
Link Belt Engineering Co., Phila- 
delphia, Va. 
Niles-Bement-Pond 
Hoists, Electrie 
Cc & C Blectric Co., New York. 
Cleveland Crane & Car Co., Wick- 
liffe, Ohio. 
Curtis & Co. Mfg. Ce., St. 
Mo. 
General Pneu. 
Falls, N. Y. 
Maris Bros., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Micb. 
Sprague Electric Co., New York. 


W., Chi 


Ce., New York. 


Louis, 


Tool Co., Montour 


Sturtevant Ce, B. F., Boston, 
Mass. 

Yale & Towne Mfg. Ce, New 
York. 

Hoists, Hand 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 


Hoist Mfg. & Const. Ce., Phila- 
delphia, Pa. 

International Steam Pump Co., 
New York. 

Moore Co., Franklin, Winsted, 
Conn. 

Yale & Towne Mfg. Co., New 
York 

Hoists, Pneumatic 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


General Pneumatic Tool Co., Mon- 
/® 


tour Falls, 
International 


Steam Pump Co., 


New York. 

Rand Drill Co., New York. 

Igniters, Gas Engine 

Franklin Mfg. Co., Syracuse, 
me Be 

Indicators, Speed 

Norton Emery Wheel (o., Wor- 
cester, Mass. 

Starrett Co., L. S., Athel, Mass. 


Indicators, Speed, Periph- 
er 
Warner Instrument Co., Beloit, 


Wis. 





Indicators, Steam 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Indicators, Test 

Reisner Mfg. Co., W. H., Hagers- 
town, Md 

Industrial Railways 

Hunt Co. C. W., West New 
Brighton, N. Y. 


Sturtevant Co., B. F., Hyde Park, 


Mass. 

Injectors 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

International Specialty Co., De- 
troit, Mich. 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 


Inspection and Tests 
Hunt Co., Robt. W., Chicago, Ill. 


Instruction Schools 
See Schools, Correspondence. 


Insurance, Boiler 
Hartford Steam Boiler Insp. & 
Ins. Co., Ilartford, Conn. 


Jacks, Hydraulic 
Bethlehem Fdry. & Mach. 
Bethlehem, Il’a. 


Co., So. 


Watson-Stillman Co., New York. 
Jacks, Planer 
Armstrong Bros. Tool Co., Chi- 


cago, Ill. 
Key Seaters 
Baker Bros., Toledo, O. 


Chattanooga Mchry. Co., Chatta 


nooga, Tenn 
Davis Mach. Co., W. P., Roches- 
ter, N. Y. 
Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Keys, Machine 

St: indard Gauge Steel Co., 
“alls, Pa 

Whitney Mfg. Co., 


Beaver 


Hartford, Ct. 


Knurlis 

Hammacher, Schlemmer & Co., 
New York. 

Lamps, Are 

General Electric Co., N. Y. City. 

Gilmore Electric Co., South Bos 
ton, Mass. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Lamps, Incandescent 


General Electric Co., New York. 

Stanley G. Ll. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Va. 

Lathe Attachments 

American Tool Wks. Co. Cin., O. 

Bradford Machine Tool Co., Cin- 
cinnati, O. 

Fitchburg Machine Works, Fitch 
burg, Mass. 

Niles-Bement-Pond Co., , York. 

Osgood, J. L., Buffalo, N. 

Pratt & Whitney Co., Hertford, 
Conn. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

a d & Co., Chas. H., Chicago, 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Tindel-Morris Co., Eddystone, Pa. 

Lathes 

American Tool & Mach. Co.,.Bos 
ton, Mass. 

Automatic Mach. Co., Greenfield, 
Mass. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blaisdell & Co., P., Worcester, 


Mass. 


Blount Co., J. G., Everett, Mass. 


Bradford Mach. Tool Co., Cin., O. 

Bridgeford Machine Tool Works, 
Rochester, N. Y. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 





Continued 
cm. BW. Be 


Lathes — 


Davis Mach. 
ter, N. 
Diamond Machine Co., 
Draper Mach. Tool Co., 

ter, Mass. 
Dreses Mach. Tool Co., 


Roches- 


Provy., R. I. 
Worces- 


Cincin., O. 


Fairbanks Co., New York. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Machine Co., Madison, 
Vis. 

Greaves, Klusman & Co., Cin., O. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hendey Mach. Co., 
Hill, Clarke & Co., Boston, Mass. 
Le Blond Mach. Tool Co., R. K., 

Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 

Cincinnati, O. 

McCabe, J. J., New York. 


Torrington, Ct. 


Marshall & Huschart Mchry. Co., 
Chicago, Ill 
Motch & Merryweather Co., Cleve- 


land, O. 
New Haven Mfg. Co., 
Conn. 
Niles-Bement-Pond Co., New York 
Osgood, J. L., Buffalo, N. Y. 


New Haven, 


Prentiss Tool & Supply Co., New 
York. 
Robbins, L., Worcester, Mass. 


Schumacher & Boyé, Cincinnati, 


Ohio. 
Sebastian Lathe Co., Cincin., O. 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Springfield Mch. Tool Co., Spring- 
field, O. 

se Co., C. E., Toledo, O 
Vandyck ¢ ‘hurechill Co., New York. 

Von Wyck Mach. Tool Co., Cin 
cinnati, O. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., 
port, Conn 

Pratt & Whitney Co., 
Conn. 


Lathes, Bench 


Bridge 


Hartford, 


American Watch Tool Co., Wal 
tham, Mass 

Blount Co., J. G., Everett, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Stark Tool Co., Waltham, Mass. 


Waltham Watch Tool Co., Spring- 


field, Mass. 
Lathes, Boring 
Niles-Bement-Pond Co 
Lathes, Brass 
Pratt & Whitney Co., 
Conn. 
Springfield Mch. 
field, O. 
Lathes, Wood 
Seneca Falls Mfg. Co., 
Falls, N. Y. 
Letters, Pattern 
Butler, A. G.. N. Y. 


Lockers, Clothes 


. New York. 


Hartford, 
Tool Co., Spring 


Seneca 


City. 


Merritt & Co., Philadelphia, Pa. 
Lubricants 
Bancroft, Sidney, New York. 


Besly & Co., Chas. H., Chicago, 
li. 

Dixon Crucible Co., Jos., Jersey 
City, N ; 

Lubricators 

Besly & Co., Chas. H., Chicago, 
Ill. 


Crosby Steam Gauge & Valve Co., 
Boston, Mass. 
Lunkenheimer Co., 


Machinery Dealers 
Baird Machy. Co., Pittsburg, Pa. 
Durbrow & Hearne Co., New York. 
Fairbanks Co., New York. 

Garvin Mach. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York 
=e Stocker & Co., 

Ill. 


Cincinnati, O. 


Chicago, 

Marshall & Huschart Mchry. Co., 
Chicago, 

Motch & Merryweather Co., Cleve- 
land, O 

Niles-Bement-Pond Co., New York. 

Vrentiss Tool & Supply Co., New 
York 

Toomey. 


Frank. Senate, Pa. 


Tuohy Bros., New York. 
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Strictly Automatic 







New Type 
Automatic Gear 
Cutting It cuts spur gears without further attention from the 
: operator than the setting. You can search the world over, 
Machine . 









but you won’t find its equal as a fast producer nor as an 
accurate producer. Made in sixteen sizes and _ styles, 
all of which can be furnished with electric motor drive, if 
desired. Automatic Gear Cutting Machines and Acces- 
sories, Shapers, Drill Presses. 


Gould & Eberhardt 
Newark, N. J., 





U.S.A, 
SELLING AGENTS—Prentiss Tool and Supply 
Co., New York, Boston and Buffalo. Baird Ma 
chineryUo.,Pittsburg,Pa. Marshall&a Huschart 
Machinery Co., Chicago Motch & Merry 
weather Machi vy Cleveland. The Fai 
banks Co P idelphia and Baltimore 
li aw, 6b y @& < S I t 
Hallid Hen aw-Bulk ( S Ww 
R.t rdM ry ¢ St. McArdl 
Parker Mac y Co., N Or i} 
* - * : ngham 
, FOREIGN AGENT Alfred H. Schutte, ¢ 
NS Ph hey gne, Brussels, Liege, Paris, Milar Bilba 
~—— Schuchardt & Schutte, Berlin, Vienna, Stock 
St. Petersburg Selig, S thal & 
London, England J Lang & 8S 
} n Scotland W e, { t I 
Shay 4 Db I Agents, V \ f 
B.uH H na, ¢ ‘ F.W.H ‘ 








We build them to grind work 4, 6’, 8’, 10’, 12’, and 14 long. WE CAN REMOVE ONE CUBIC INCH OF 
MATERIAL IN ONE MINUTE. Our 14-foot mechine will take in work weighing 8,000 pounds. 














“sy A NORTON PLAIN GRINDING MACHINE 


YOU GET 


FIFTEEN YEARS’ EXPERIENCE EMBODIED IN A WELL DESIGNED AND WELL MADE MACHINE. 


CAN YOU OBTAIN THIS EXPERIENCE ANY CHEAPER IN ANY OTHER WAY? 
We know we can help you with your grinding—better see us soon about it. 


Norton Grinding Company, Worcester, Mass., U.S.A. 


New York Office, 114 Liberty St., H. F. Frevert, Manager. Ludw. Loewe & Co., Ltd., London, Berlin, European Agents. 














78 





Machinery Dealers—Cont'd 

Vandyck Churchill Co., New York. 

Wormer Mchy. Co., C. C., De- 
troit, Mich. 


Machinists’ Small Tools 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Besly & Co., Chas. H., Chicago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Boker & Co., 

Brown & Sharpe Mfg. 
dence, R. 

Cleveland Twist Drill Co., 
land, O. 

Durbrow & Hearne Mfg. Co., New 

for 

Hammacher, 
New York. 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, O. 

Starrett Co., L. S., Athol, Mass. 

Wyke & Co., J., E. Boston, Mass. 


Machinists’ Supplies 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Durbrow & Hearne Mfg. Co., New 
York. 

Hammacher, 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Hermann, New York. 
Co., Provi- 


Cleve- 


Schlemmer & Co., 


Schlemmer & Co., 


Magnets, Lifting 
Cutler-Hammer Clutch Co., Mil- 


waukee, Wis. 
Blectric Controller & Supply Co., 
Cleveland, O. 


Mandrels, Expanding 


Nicholson & Co., W. HEL., 
barre, Pa. 


Mandrels, Solid 

Cleveland Twist Drill Co., 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Brit Works, Gloucester City, 


Wilkes- 


Cleve- 


standard Tool Co., Cleveland, O. 


Measuring Machines 

Pratt & Whitney Co., 
Conn. 

Rogers, 
Drill Works, 
ma 

Mechanical Draft 

Sturtevant Co., B. F., Hyde Park, 

ass. 


Metal, Bearing 
ae A & Co., Chas. H., Chicago, 
Ill. 


Hartford, 


John M., Boat, Gage & 
Gloucester City, 


Patterson, Gottfried & Hunter, 


Ltd., New York. 
Micrometer Calipers 
Brown & Sharpe Mfg. Co., 

3 


dence, 
Slocomb Co., J. T., 
a 


Provi- 
Providence, 


R. 
Starrett Co., L. S., Athol, Mass. 


Milling Attachments 

Adams Co., Dubuque, lowa 

American Watch Tool Co., Wal- 
tham, Mass. 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, 

he Mfg. Co., Milwaukee, 


Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Bench 

American Watch Tool Co., Wal- 
tham, Mass. 

Faneuil Watch Tool Co., 
Mass. 

Hartford Mach. Screw Co., Hart- 
ford, Conn 

Hill, Clarke & Co., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Boston, 


Milling Machines, Hand 


Osgood, J. L., 
Whitney Mfg. Co., 


Buffalo, N. Y. 
Hartford, Ct. 
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Milling Machines, Horizon- 
tal 


Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Cincinnati Mill. Mach. Co., Cin- 
cinnati, O. 

Hendey Mach. Co., Torrington, Ct. 

Hess-Bright Mfg. Co., Phila., Pa. 

Ingersoll Mach. Co., Rock- 


ford, 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Plain 


Adams Co., Dubuque, Iowa. 

American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Aurora, Ind. 
Beaman & Smith Co., Prov., R. I. 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & paar Mfg. Co., Provi- 


dence, R. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
ee Mfg. Co., Milwaukee, 


Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Il. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Owen Mach. Tool Co., Springfield, 


Ohio. 

Pratt & Whitney Co., Hartford, 
Sonn. 

— Tool & Supply Co., New 


gutten Co., C. Toledo, O. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, es & 


Milling Machines, Portable 
Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, Universal 


American Tool Wks. Co., Cin., O 

Aurora Too! Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, 


Conn. 
Hill, Clarke & Co., Boston, Mass. 
a Mfg. Co., Milwaukee, 


8. 
Le Blond Mach. Too! Co., R. K., 
Cincinnati, O. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York. 
Owen Mach. Tool Co., Springfield, 


Provi- 


Ohio. 
Prentiss Tool & Supply Co., New 
York. 
Vandyck Churchill Co., New York. 
Waltham Watch Tool Co., Spring- 
field, Mass. 
Milling Machines, Vertical 
Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R. I. 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & papene Mfg. Co., Provi- 


dence, R. 
Garvin Mach. Co., New York. 
Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 
Newton Mch. Tool Works, Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Owen Mach. Tool Co., Springfield, 
Ohio. 
uint, A. D., Hartford, Conn. 
Vandyck Churchill Co., New York. 
Milling Tools, Adjustable 
Geometric Tool Co., New Haven, 
Conn. 
Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 
Mining Machinery 
Ingersoll-Sergeant Drill Co., New 
York. 
Rand Drill Co., New York. 
Molding Machines 
Adams Co., The, Dubuque, Iowa. 
Tabor Mfg. Co., Philadelphia, Pa. 
Mortising Machines, Chain 
New Britain Mach. Co., New, Brit- 
ain, Conn. 
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Motors, Electric 


C & C Electric Co., New York. 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

aoe manter Co., Ampere, 

Electro Dynamic Co., Bayonne, 

General Electric Co., New York. 


Jantz & Leist Elec. Co., Cin., O. 

National Elec. Co., Milwaukee, 
Wis. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Ta. 

Robbins & Myers Co., 
Ohio 


Roth Bros. & Co., Chicago, Il. 

Sprague Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Name Plates 
Franklin Mfg. Co., 


Springfield, 


Syracuse, N. Y. 


Numbering Machines 
Bates Machine Co., New York. 


Nut Tappers 

See Bolt and Nut Machinery. 
Oil Cups and Covers 

Bay State Stamping Works, Wor- 


cester, Mass. 
~~ & Co., Chas. H., Chicago, 
Ill. 


Oils 

Besly & Co., Chas. H., Chicago, 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Practical Mfg. Co., New York. 

Oilers 

Butler Chuck Co., Greenfield, 
Mass. 


Packing, Steam 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Jenkins Bros., New York. 

Packings, Hydraulic and 
Pneumatic 

Houghton & Co., 
phia, Pa. 

Watson-Stillman Co., 

Pans, Lathe 

New Britain Mch. Co., 
ain, Conn 

Pans, Shop 

Kilbourne & Jacobs Mfg. Co., Co 
lumbus, 0. 


E. F., Philadel- 
New York. 


New Brit- 


Patents 
Mackaye, H. S., New York. 
McGill, Grafton L., New York. 


Pattern Shop Machinery and 
Supplies 

Baker Bros., Toledo, O. 

Blount Co., J. G., Everett, Mass. 

Greaves, Klusman & Co., Cin., O. 

Moline Tool Co., Moline, Ill. 

Prentiss Tool & Supply Co., New 
York. 

Robbins, L., Worcester, Mass. 

Rowbottom Machine Co., Water- 
bury, Conn. 


Pin and Stud Machines 


Hartford Mach. Screw Co., Hart- 
ford, Conn. 


Pinion Cutters 

American Watch Tool Co., Wal- 
tham, Mass. 

Gould & Eberhardt, Newark, N. J. 


Pipe and Fittings 
Crane Co., Chicago, Il. 


Pipe Cutting and Threading 
Machines 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Curtis & Curtis Co., 
Conn. 

Merrell Mfg. Co., Toledo, O. 

Niles-Bement-Pond Co., New York. 

Reed Mfg. Co., Erie, Pa. 

Saunders’ Sons, D., Yonkers, N. Y. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Stoever Fdry. & Mfg. Co., 
town, Pa. 

Vandyck Churchill Co., New York. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Bridgeport, 


Myers- 
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Pipe Fitters’ Tools 


na ge Twist Drill Co., Cleve- 
an 

Saunders’ Sons, D., Yonkers, N. Y. 
Standard Tool Co., Cleveland, O. 


Planers 


American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bilgram, Hugo, Philadelphia, Pa. 

Blaisdell & Co., P., Worcester, 
Mass. 

Cincinnati Planer Co., Cincin., O. 

Detrick & Harvey Mch. Co., Balti- 
more, Md. 

Fairbanks Co., New York. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

—. Planer Co., Mark, Nashua, 


m.. m 
Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Motch & Merryweather Machinery 
‘o., Cleveland, O. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles-Bement-Pond Co., yg York. 
Osgood, J. L., Buffalo, N. 
Pratt & Whitney Co., Rasieen 


Conn. 
Prentiss Tool & Supply Co., New 


York. 

Sellers & Co., Wm., Phila., Pa. 
Vandyck Churchill Co., New York. 
Woodward & Powell Planer Co., 


Worcester, Mass. 


Planers, Portable 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Phila- 
delphia, Pa. 


Precision Machinery 


American Watch Tool Co., Wal- 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Stark Tool Co., Waltham, Mass. 

Presses, Drop 

Bliss Co., E. W., Brooklyn, N. Y. 

Miner & Peck Mfg. Co. New 
Haven, Conn. 

Niles-Bement-Pond Co., New York. 

Perkins Mach. Co., Warren, Mass. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Presses, Forging 
Chambersburg Engineering Co., 
Chambersburg, Pa. 


Presses, Hydraulic 


Chambersburg Engineering Co. 
Chambersburg, Pa. 
Niles-Bement-l’ond Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Watson-Stillman Co., New York. 


Presses, Power 


Automatic Mach. Co., 
Conn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

Fairbanks Co., New York. 

Lucas Mach. Tool Co., Cleve 

Niagara Mach. & Tool Wks., But. 
falo, N. Y. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


Bridgeport, 


York. 
Springfield Mch. Tool Co., Spring- 
field, O. 
Vandyck Churchill Co., New York. 
Waterbury Farrel Fdry. & Mach. 


Co., Waterbury, Conn. 


Profilers 


American Watch Tool Co., Wal- 
tham, Mass. 


Becker-Brainard Mill. Mach. Co., 
Hyde Park, Mass. 
Garvin Mach. Co., New York. 


Pratt & Whitney Co., Hartford, 


Conn. 
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The New Hollow Set Screws Eliminate Danger 








HOLLOW 
“ SET SCREW 


“NNN 





HE New Hollow Screws have no 
projections—you screw them down 
well within the collar. No shoulders; 
no countersinking; no protectors and 
hubs necessary. That means a saving 
in cost and labor; eliminates all dan 
ger of accident. 
They are made of steel, drawn with 
a hexagonal hole, which insures elas- 
ticity and prevents loosening during 
With the 


wrench shown in illustration, the screw 


changes of temperature. 


can be tightened or removed with ease, 
and there is no worn, battered screw 
slots or twisting off of heads to con- 
tend with. You get a bearing with the 
wrench the entire length of the screw, 
and force is applied largely at the point 
of the screw, where it is required 


ITH the Hollow Set Screws one 

length of each size is all that 
is required for any depth of hole, and 
thus by eliminating sizes they are much 
cheaper in the aggregate than the old 
style screws. 

Short screws do not lose lead of 
thread as do long ones. By putting 
two screws in a hole they are locked 
and the thread strain is equalized. 

Deep holes need be threaded at bot- 
tom only. 

Hollow Screws can be sealed against 
rust and wet by filling the hole with 
wax or oil 

Hollow Set Screws have passed the 
experimental stage. Several hundreds of 
firms have tested them and found them 


advantageous in a great many ways. 


Send for Circular No. 1644 and Samples. 


MADE IN FOUR DIAMETERS ONLY AS FOLLOWS, U.S. STD. THREAD. CUP POINT, 


Diameter Thread Length How Packed 
%-inch 16 ¥g-inch 100 in box 
%-inch 12 and 13 ps-inch 100 in box 
38-inch 11 } A-inch 50 in box 
3% -inch 10 %-inch 50 in box 


Hammacher, Schlemmer & Co. 


HARDWARE, TOOLS AND SUPPLIES 
Sole Agents 4th Av. and 13th St., New York 














FOR TURNING THE HEAVIEST CAR 


AXLES THE ‘‘BRIDGEFORD”’ 





The capacity of this “ Bridgeford’ Extra Heavy Double End Axle Lathe is limited 


only by the efficiency of the best high-speed tool steel. 


Has exceptionally powerful 


driving head, the power being applied to the heavy driving gear, between two 
brass-lined bearings 6” long and 15!:" in diameter. The &xle is finished complete 


at both ends without reversing. a 


Bridgeford Machine Tool Works, 


U.S.A. 


ROCHESTER, N.Y. 
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Publishers 
Baird & Co., Henry Carey, Phila- 
delphia, Pa. 
Pub. Co., 
New York. 
Hill Pub. Co., New York. 


Pulley Coverings 


Houghton & Co., EB. F., Philadel- 
phia, Pa. 


Norman W., 


Pulleys 


American Pulley Co., 
Caldwell & Son Co., H. W., Chi- 


eago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 
Federal Mfg. Co., Cleveland, O. 
Fitchburg Machine Works, Fitch- 
burg, Mass 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 
Taylor-Wilson Mfg. Co Alle- 
gheny, Pa. 
Wood's Sons, T. B., 

burg, Pa. 


Palley Turning and Boring 
Machines 

American Tool Wks. Co., 

Harrington, Son & Co., 
Philadelphia, Pa. 

New | ala Mfg. Co., New Haven, 
Co 

Niles- Bement- Pond Co., New York. 


Phila., Pa. 


Chambers- 


Cin., O 
Edwin, 


Pumps, Hydraulic 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Watson-Stillman Co., New York. 


Punches, Centering 

Brown & Sharpe Mfg. Co., Provi- 
dence, R 

Hammacher, & Co., 
New York. 


"Schlemmer 


Punches, Hydraulic 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Punches, Power 


Bertram & Sons Co., 
Dundas, Ont., 
Birdsboro Steel Fdry. & Mach. 
.. Birdsboro, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Hilles & Jones Co., Wilmington, 


Ltd., John, 
Canada. 


Del. 
tans S Allstatter Co., Hamilton, 


Niles-Bement-Pond Co., New York 
Sutt6n Co., C. B., Toled 0, Ohio. 
Vandyck Churchill Co., New York. 


Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould ‘& Eberhardt, Newark, N. J. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 


Racks, Cut 

Boston Gear Wks., Boston, Mass. 

Fellows kal Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

Nuttall Co., R. D., Pittsburg, Pa. 

Simonds Mig. Co.. Pittsburg, -Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Taylor- Wilson Mfg. Co., Alle- 
gheny, Pa. 


Racks, Tool 
Massey Mach. 


New Britain Mch. Co., 
ain, Conn. 


Co., Watertown, 


New Brit- 


Radiators, Japanning Oven 
American Gas Furnace Co., New 
York 


Reamers 


Boker & Co., 
Chadwick & 
mouth, N. 
Cleveland Twist Drill Co., Cleve- 
land, O. 
Clough, R. M., Tolland, Conn. 
Gisholt Mach. Co., Madison, Wis. 
Hammacher, Schlemmer & Co., 
New York. 
Mergenthaler Co., Ott., Baltimore, 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 


Hermann, New York. 
Ri G. B., Ports- 





Reamers —Continued 
Pratt & Whitney Co., Hartford, 


Conn. 
Rogers, John M., Boat, Gage & 
7 Works, Gloucester City, 
Schellenbach & Radcliffe, Cin., O. 
Standard Tool Co., Cleveland, O. 
Three Rivers Tool Co., Three 
Rivers, Mich. 
Wells Bros. Co., Greenfield, Mass. 
bed | & Russell Mfg. Co., Green- 
d, Mass. 


Reaming Stands 
Flather Planer Co., Mark, Nashua, 
N. HI. 


Regulators, Voltage 

Gilmore Electric Co., South 
ton, Mass. 

Rheostats 

American Elec. & Controller Co., 
New York. 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electric Controller & Supply Co., 


Cleveland, O. 
General Elec. Co., New York. 


Rings, Chuck and Gear 
Standard Welding Co., Cleve., O. 


Bos- 


Riveters, Hydraulic 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 

Allen, John F., New York. 

Cleveland Pneumatic ‘Tool Co., 
Cleveland, O. 

Dallett Co., Thos. H., Phila., Pa. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y 

Ingersoll-Sergeant “Drill Co., New 
York. 

Niles-Bement-Pond Co., New York. 

Rand Drill Co., New York. 

Riveters, Steam 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Riveting Machines 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
= Allstatter Co., Hamilton, 


oO. 
Nlies-Bement-Pond Co., New York. 


Rock Drills, Electric 


Northern Elec. Mfg. Co., 
son, Wis. 


Madi- 


Roller and Ball Bearings 


se Oe Bearing Co., Roches- 

ter, } A 

Ball Bearing Co., Phila., Pa. 

Boston Gear Wks., Boston, Mass. 

Hess-Bright Mfg. Co., Phila., Pa. 

Hyatt Roller Bearing Co., Harri- 
son, N. J. 

Standard Roller Bearing Co., 
Philadelphia, Pa. 


Rolling Mill Machinery 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

ae = & Jones Co., 
de 

Niles-Bement-Pond Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Rules, Steel 

Athol Machine Co., Athol, Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
x 2 Peet. &. &. 


Slocomb Co., 
Starrett Co., L. S., Athol, Mass. 


Wilmington, 


Rust Preventative 

Houghton & Co., E. F., 
phia, Pa. 

Safety Valves, Pop 


Crane Co., Chicago, III. 

Crosby stham Gauge & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 


Sand DBiast Apparatus 

Paxson Co., J. W., Philadel., Pa. 

Sand Mixing and Sifting 
Machines 


Gould & Eberhardt, Newark, N. J. 
Obermayer Co., S., Cincin., O. 


Philadel- 
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Saw Sharpening Machines 


Nutter, Barnes & Co., Boston, 
Mass. 


Sawing Machines, Metal 


Birdsboro Steel Fdry. & Mach. 
0., Birdsboro, Pa 

Newton Mach. Tool “Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co.. New York. 

Nutter, Barnes & Co., Boston, 
Mass. 

Tabor Mfg. Co., Phila., Pa. 

Tindel-Morris Co., Eddystone, Pa. 

Vandyck Churchill Co., New York. 

West Huven Mfg. Co., New Haven, 
Conn. 

Sawing Machines, Wood 

or Mach. Tool Co., Frank- 
in 

Seneca Falls Mfg. Co., 
Falls, N. Y. 


Seneca 


Schools, Correspondence 


International Correspon. Schools, 
Scranton, Pa. 


Schools, Technical 


Michigan College of Mines, Hough- 
ton, Mich. 


Screw Machines, Automatic 
Automatic Mach. Co., Greenfield, 


Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Automatic Mach, Co.. 
Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

—— _— Mfg. Co., 


la 

pratt” & Whitney Co., Hartford, 
Conn. 

Windsor Mach. Co., Windsor, Vt. 


Provi- 


Cleve- 


Screw Machines, Hand 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, 

Draper Mach. Tool Co., Worces- 
ter, Mass. 

Garvin Mach. Co., New York. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

ae Lamson Mch. Co., Spring- 
e 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and 
Lag 

Baker Bros., 

Cook Co., Asa 8., 

Hammaciier, Schlemmer 
New York. 


Toledo, O. 
Ifartford, Ct. 
& Co., 


Screw Plates 
oe? & Co., Chas. H., Chicago, 


Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap ‘& Die Co., J. M., 
Pawtucket, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass 


Screws, Machine 


Cincinnati Screw & Tap Co., Cin- 
cinnati, O. 

Cleveland Cap Screw Co., 
land, O. 
Hammacher, 
New York. 
Hartford Mach. 
ford, Conn. 
National-Acme 

land, O. 
Worcester Mach. 
cester, Mass. 


Cleve- 
& Co., 
Hart- 


Schlemmer 
Screw Co., 


Mfg. Co., Cleve- 


Screw Co., Wor- 


second Hand Machinery 


American Tool Wks. Co., Cin., O. 

Baird Mchry Co., vittsburg, Pa. 

Baush Mchry. & Supply Co., 
Springfield, Mass. 

Fairbanks Co., New York. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

McDowell, Stocker & Co., Chi- 
cago, Ill. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

— & Merryweather Co., Cleve- 
land, 
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Second Hand Machinery 
Continued 


~— > Haven Mfg. Co., 


Niles-Bement- Pond Co., New York 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Tuohy Bros., New York. 

Wickes Bros., New York. 

Wormer Machy. cn, . 
troit, Mich. 


Separators, Magnetic 
Lurlin, Chas T., Whitinsville, 


Mass. 
Cresson Co., Phila., 
Separators, Oil and Steam 
American Tool & Machine 
Boston, Mass. 
Nicholson & Co., W. H., 
barre, Pa. 


Shafting 


srightman 

Cresson Co., 

Cumberland 
land, Md. 

Niles-Bement-Pond Co.. New York 

Uniou Drawn Steel Co., Beaver 
Falls, Pa. 

Wood's Sons, T. 
burg, Pa. 


Shapers 


American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Bleunt Co., J. 'G., Everett, Mass 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Shaper Co., Cincin., O 

Fairbanks Co.. New York. 

Fitchbure Machine Works, Fitch 


burg, Mass. , 
Flather i’laner Co., Mark, 
New York. 


Nashua, N. H. 
Garvin Mach. Co., 

Gould & Eberhardt, Newark, N. J. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Mach. Co., R. A., Xenia, O. 
Niles-Bement-Pond Co.. New York. 
Potter & — Mach. Co., 

Pawtucket, R. 

— - Whitey’ Co., 


New Haven, 


De 


Geo. V.. Pa. 


Co 
Wilkes 
Mfg. Co., 


Geo. V., 
Steel 


Shelby, 0. 
Phila., Pa. 
Co., Cumber 


B., Chambers 


Hartford, 
Co 
Prentiss Tool & Supply Co., New 


ork. 

Queen City Mach. Tool Co., Cin- 
cinnati, O. 

Smith & Mills, Cincinnati, 

ee Mch. Tool Co., 
fiel 

Steptoe Shaper Co., 
nati, O. 

Vandyck Churchill Co., New York. 


Shears, Power 
Bethlehem Fdry. 
Sethlehem, Pa. 
Birdsboro Steel 
Co.. Birdsboro, 
Bliss Co., E. W., 
Ililles & Jones Co., 
Del. 
Long & Allstatter Co., 
Ohio. 
Niagara Mach. & Tool Wks., 
falo. N. 
Niles-Bement-Pond Co., New York. 
Sutton Co.. C. E., Toledo, oO. 
Vandyck Churehill Co., New York. 


Shears, Rotary 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Detroit & Harvey Mach. Co., I‘al- 
timore, Md. 


Shelving, Shop 
New Britain Mch. 
ain, Conn. 
Slide Rests 
American Watch 
tham, Mass. 
Slotters 


Baker Bros., 

— Mach. 
Tel 

Dill Machine W orks, 


delphia, Pa. 
Co., New York. 


Garvin Mach. 
Hartford Mach. Screw Co., Hart- 
Co., 


ford, Conn. 

National-Acme Mfg. 
and. O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, I’a. 

Niles-Bement-Pond (Co., New York. 


sockets and Sleeves 


New Process Twist Drill Co., 
Tannton. Mass. 
Standard Tool Co., Clevelana, 0. 


John, Cincin 


& Mch. Co., So. 
Fdry. & Mach. 
Pa. 


Brooklyn, N. Y. 
Wilmington, 


Hamilton, 
Buf- 


Co., New Brit- 


Tool Co.. ‘Val- 


Toledo, 


0. 
Co., Wilmington, 


T. C., Phila- 


Cleve- 
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Hendey 15” Tool Room Shaper, Re-Designed and Improved 











Has heavier Cross-head. Dial reading to Thou- 


sandths on Cross-feed Screw. 








Taper Gib between Cross-rail and Saddle with 
Adjustment at Both Ends. 







Safety Stop for Ram to prevent extreme return 





when head is down on an angular cut. 








It has All the Good Features that this Shaper 
has Long Been Noted For, but it is now Just a 
Little Bit Better Than It Ever Was Before. 







The Handiest Tool Room Shaper in the Market 


to-day. 









The 
Hendey Machine Co. 


Torrington, Conn. 











U. S&S. A@enrs—Manning, Maxwe ll & Moore, New ork, Boston 
pec rat agg Pacific Tool an = oom ( San Francisco, W. M. Pattison 









pact eland, O. J. W. Wright & Co., St. Louls. Syracuse Sapply Co., Syracuse, N. ¥ J.1 
zood, Buffalo, N. Y. Smith-Courtney Co., Richmond, Va. Carey Machinery & Supply 
Ov, “Baltimore, Md. W. l. Davis ‘Mac hine Co., Rochester, N. ¥ 
EvRoPEAN A@ENnTSs-——Schuchardt & Schutte, Rerlin, % Stockholm, St. Pet bure. 
A. H, Schutte, Cologne, Brussels, Paris, Milano, Billa Chas. Charchill & Co., Ltd., London, 
Jlasgow, Scotland ian " 





Birmingham, Maochester 












OQOOOOOOOOOOOOOOOOO 
P. & J. Shapers Pay For Them- 


selves in Short Order 


©@©OOOO@ because they handle shaper 
© work in a profitable way. The 
profitable way is to get work 
done accurately, rapidly and 
conveniently, and the P.& J] 
Shaper has been designed and 
built to meet those conditions 
fully. From top to bottom 
the P. & J Shaper is wholly ¢ /\)@) 6) 

good; there cove a doubtful * 90000008000 
feature existing in a P. & J., and no one can ever have a regret 
coming from their use. The sooner you get busy with P. & J. 
Shapers the sooner your profits increase. Bulletins? 


POTTER & JOHNSTON MACHINE CO., PAWTUCKET, RI 
















15-Inch 
Shaper. 



















New York: 126 Liberty St., Walter H. Foster, Mgr. Cleveland Office: 513 Williamson Bidg 
BRANCH OFFICES: Boston, Philadelphia, Pittsburg, Chicago. Parts Orrice: 54 Avenue de Neuilly, J. Ryan, Mgr. FOREIGN AGENTS: Chas. ( i chill & Co., Ltd., London 
Birm ngham, Macchester. Neacastie, England, and (i'a gow. Scotland. Schuchardt & Schutte, Berlin, Cologne, Vienna, Bru sele 





Stockholm St. Petersburg, Milano. H.W. Petrie, Toronto and Montrea', Canada 
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Special Machines and Tools 


Beaman & Smith Co., Prov., R. I. 
Bilgram, Hugo, Philadelphia, Pa. 


Birdsboro Steel Fdry. & Mach. 

Co., Birdsboro, Pa. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Fenn-Sadler Machine Co., Hart- 
ford, Conn. 

General Mfg. Co., New York. 

Hoefer Mfg. Co., Freeport, IIl. 

— Mch. Tool Co., Cleveland, 
Ohio. 

a 3 Mach. Co., Watertown, 

Co., 


Rock- 


Boston, 


Mechanical Accountant 
Providence, R. 

Mechanics Machine Co., 
ford, Ill. 

Nutter, Barnes & Co., 
Mass. 

Practical Mfg. Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Queen City Mach. Tool Co., Cin- 
cinnati, O. 

Simonds Mfg. Co., Pittsburg, Pa. 

Torrington Mfg. Co., Torrington, 
Conn. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wellman Sole Cutting Mach. Co., 
Medford, Mass. 


Speed Changing Counter- 
shafts 


Cresson Co., Geo. V., Phila., Pa. 

Gisholt Mach. Co., Madison, Wis. 

Reeves Pulley Co., Columbus, Ind. 

Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Sprockets 


Boston Gear Wks., Boston, Mass. 


Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 


Stampings, Welded 
Standard Welding Co., Cleve., O. 


Stamps, Steel 


Schwerdtie Stamp Co., 
port, Conn. 


Steam Specialties 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crane Co., Chicago, III. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 


Steel, Machinery 


Baldwin Steel Co., New York. 
Boker & Co., Hermann, New 


York. 
we ores Steel Co., Demm- 
ont & “Oen Edwin R., Chicago, 
Union Drawn Steel 


Falls, Pa. 
Ward & Son, Edgar T., Boston, 
Mass. 


Bridge- 


Co., Beaver 


Steel, Sheet 


Federal Mfg. Co., Cleveland, O. 
Union Drawn Steel Co., Beaver 
Falls, Pa. 
Ward & Son, 

Mass. 


Steel, Tool 


Baldwin Steel Co., New York. 
— & Co., Hermann, 


Firth- ‘Sterling Steel Co., Demm- 
Kent & "te. Edwin R., Chicago, 


= Steel Co., Corry, Pa. 
2 gs Gottfried & Hunter, 
» New York. 
Union owe Steel Co., Beaver, 
alls. 
Ward & "Son, Edgar T., Boston, 
Mass. 


Straightening Machinery 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Brightman Mfg. Co.. Shelby, O. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

~~ yt Mach. Screw Co., Hart- 
or 

Springteld Mich. Tool Co., Spring- 


Edgar T., Boston, 


New 


Straightener, Hydraulic 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Swaging Machines 


Excelsior Need'e Co., Torrington, 
Conn. 
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Switchboards 


C & C Electric Co., New York. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Elec. Co., New York. 

Triumph Blec. Co., Cincinnati, O. 

Westinghouse Blec. & Mfg. Co., 
Pittsburg, Pa. 


Switches 


Cutler-Hammer Clutch Co., 
waukee, Wis. 

BDlectric Controller & Supply Co., 
Cleveland, O. 

Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 


Mil- 


Tapes, Measuring 

Keuffel & Esser Co., New York. 
Starrett Co., L. S., Athol, Mass. 
Tap Holders 


Errington, F. A., New York. 


Tapping Machines and At- 
tachments 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Beaman 4 Smith Co., The, Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, in ae Se Cl; 

Fosdick Mach. Tool Co., Cin., 

Garvin Mach. Co., New York. 

Geometric Tool Co., New Haven, 


Conn. 
Gould & Eberhardt, Newark, N. J. 
Hart Mfg. Co., Cleveland, O. 
Hartford Mach. Screw Co., Hart- 
ford, Conn. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Quint, A. D., Hartford, Conn. 
Tuttle Mfg. Co., A., South 
Norwalk, Conn. 
Valentine Gas Engine Co., Plain- 
field, N. J. 
Whitney Mfg. Co., Hartford, Ct. 
Taps and Dies 


Bay State Tap & Die Co., Mans- 
field, Mass. 

ae & Co., Chas. H., Chicago, 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Co., J. M,, 
Pawtucket, R. 

Cincinnati Screw & Tap Co., Cin- 
cinnati, O. 

Cleveland Twist Drill Co., Cleve- 
land, 

Geometric Tool Co., New Haven, 


Conn. 
& Co., 


Hammacher, 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

i & Whitney Co., Hartford, 


onn. 

Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

var & Russell Mfg. Co., Green- 

d, Mass. 

Taps, Collapsing 

Geometric Tool Co., New Haven, 
Conn. 

Thermit 

Goldschmidt Thermit 
York. 


Schlemmer 


Co., New 
Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, 


Billings & Spencer Co., Hartford, 
onn. 
Pratt & Whitney Co., Hartford, 


onn. 

Rivett-Dock Co., Boston, Mass. 

Time Recorders 

Simplex Time Recorder Co., Gar- 
diner, Mass. 

Tool Holders 


Armstrong Bros. Tool Co., Chi- 
cago, 


— & "Spencer Co., Hartford, 


Hog ~——l 4. Pettis Mfg. Co., New 
2 Conn. 
K. ee Holder Co., Shelton, 


“ 
Pratt ve Whitney Co., Hartford, 
Conn. 


Tools, Small 
See Machinists’ Small Tools. 


Transformers and Conver- 
ters 


General Blec. Co., New York. 

Stanley G. I. Blec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
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Transmission Machinery 


American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Case Mfg. Co., Columbus, O. 

Cresson & Co., Geo. V., Phila- 


ce ., Cleveland, O. 
Link-Belt Engineering Co., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pattersen, Gottfried & Hunter, 
Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 
Speed Changing Pulley Co., In- 
dianapolis, Ind. 
Wood’s Sons, T. B., Chambers- 
burg, Pa. 


Traps, Steam 


Houghton & Co., E. F., Philadel- 
phia, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Trolleys and Tramways 


Coburn Trolley Track Mfg. Co., 
Holyoke, Mass. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

~~ - Towne Mfg. Co., New 
ork. 


Tubing, Steel 
Stes Mfg. Co., T. R., Brooklyn, 


aN. 


Turnbuckles 
Merrill Bros., Brooklyn, N. Y. 


Turret Head Attachment 


Baker Mach. Co., New Bedford, 
Mass. 


Turret Heads 
Aa Mfg. Co., T. R., Brooklyn, 


aN. 


Turret Machines 
American Tool & Mach. Co., Bos- 


ton, Mass. 

Automatic Mach. Co., Greenfield, 
Mass. 

mer 8 Mach. Tool Co., Cincin- 
nat 

Brown & {Sharpe Mfg. Co., Provi- 
dence, 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Dreses Mach. Tool Co., Cincin., O. 

Flather & Co, Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, 

Lodge & Shipley Mach. Tool Co., 

Cincinnati, 3 
Massey Mach. Co., Watertown, 


Niles-Bement-Pond Co., New York. 
Potter & Johnston Mach. Co., 


Pawtucket, R. I. 
Pratt & Whitney Co., Hartford, 


Conn. 
a Mch. Tool Co., Spring- 


Warner & Swasey Co., Cleveland, 
0. 
Windsor Mach. Co., Windsor, Vt. 


Twist Drills 

Boker & Co., Hermann, New York. 

Cleveland Twist Drill Co., Cleve- 
land, 

Hammacher, 
New York. 

Montgomery & Co., Pd York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Schlemmer & Co., 


Unions, Brass 


Lunkenheimer Co., Cincinnati, O. 


Universal Joints 


Baush Mach. Tool 
field, Mass. 
Boston Gear Wks., Boston, Mass. 
Gould & Eberhardt, Newark, N. J. 
<< o" Mach. Co., Hart- 
Vanderbeek Tool Works, Hartford, 
Conn. 


Co., Spring- 





June 22, 


1905. 


Valves 
See Steam Specialties. 
Vises, Metal Workers’ 


Emmert Mfg. Co., Waynesboro, Pa. 
Hammacher, Schlemmer & Coa., 
New York. 
Lewis Tool Co., Bridgeport, Conn. 
Merrill Bros., ‘Brooklyn, . a 
Millers Falls Co., New York. 
Parker Co., Chas., Meriden, Conn. 
Prentiss Vise Co., New York. 
Reed Mfg. Co., Erie, Pa. 
Reed Co., H. E., Brie, Pa. 
veqeeeeee Tool Works, Hartford, 


Con 
Williamson Mfg. Co., Bradford, 
Pa. 


Vises, Pipe 


Curtis & Curtis Co., 
Conn. 

Emmert Mfg. Co., Waynesboro, Pa. 

Lewis Tool Co., Bridgeport, Conn. 

Prentiss Vise Co., New York. 

Saunders’ Sons, D., Yonkers, N. Y. 

Williamson Mfg. Co., Bradford, 
Pa. 

Vises, Planer and Shaper 

American Tool Wks. Co., Cin., O. 

Cincinnati Planer Co., Cincin., oO. 

Hendey Mach. Co., Torrington, 
Conn. 

Niles-Bement-Pond Co., New York. 

Queen City Mach. Tool Co., Cin- 
cinnati, O. 


Bridgeport, 


Vises, Universal Machine 
Graham Mfg. Co., Provi., R. I. 


Vises, Wood Workers’ 
Emmert Mfg. Co., Waynesboro, Pa. 
Hammacher, Schlemmer & Co., 


New York. 
Chas., Meriden, Conn. 


Parker Co., 
Wyman & Gordon, Worcester, 


Mass. 
Watchmen’s Clocks 


Simplex Time Recorder Co., Gar- 
diner, Mass. 


Welding 


Goldschmidt 
York. 


Welding, Electric 


C & C Elec. Co., New York. 
Standard Welding Co., Cleveland, 
Ohio. 


Welding Machines 


Long & Allstatter Co., Hamilton, 
hio. 


Whistles 
Crosby Steam Gauge & Valve Co., 
Boston, Mass. 


Thermit Co., New 


Wire-Drawing Machinery 
Iroquois Mach. Co., New York. 


Wire-Straightening Machina- 
ery 
Hoefer Mfg. Co., Freeport, Ill. 


Wood Working Machinery 

Seneca Falls Mfg Co., Seneca 
Falls, N. Y¥ 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn. 


Worm Milling Machines 
Cleveland Automatic Mach. Co., 


Cleveland, 
Pratt & Whitney Co., Hartford, 


Conn. 


Wrenches, Drop Forged 
Billings & Spencer Co., Hartford, 
Cc 


onn. 
a & Co., J. H., Brooklyn, 


Wrenches, Machinists’ 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Billings & Spencer Co., ‘Hartford, 
Conn. 

Coes Wrench Co., Worcester, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Wrenches, Pipe 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Bullard Automatic Wrench Ce., 
Providence, R. 


























June 29, 1905. 


AMERICAN MACHINIST 


Automatic Gear-Cutting Machine for Spur and Bevel Gears. 


The accompanying engravings illustrate 
a new machine which the Brown & Sharpe 
Manufacturing Company has just added 
to its line of automatic gear cutters. This 
machine is adapted to the lighter class of 
spur- and bevel-gear work, ranging up to 
12 inches diameter by 8 inches face, and 
will cut up to 10 diametral pitch in gray 
iron or 12 pitch in steel. 

An excellent idea of the appearance of 
the machine is given in Fig. 1; and as will 
be noticed in the rear view, the drive is 
by means of a single pulley; this is belted 
direct from the countershaft and the main 
driving shaft in the machine runs at a 
constant rate of speed. The full efficiency 
of the belt is therefore obtained under all 


conditions. Moreover, the machine is 


a long pinion, driving through sliding in- 
termediates two gear cones above. These 
cones in turn operate two double gears, 
independent of one another, gear A being 
feathered to the main shaft, which oper 
ates the feed-screw (as shown in Fig. 3), 
while gear B is attached to the sprocket 
the The 
outside and inside views of the gear box 
show clearly the method of shifting gears 
A and B; 

and twelve 
geometrical progression) are obtained for 
the cutter. As the driving shaft runs at 
a constant speed, it is possible to obtain 
the correct feeds in relation to the spindle 
This method 


which drives cutter spindle. 


and, as indicated, ten speeds 


rates of feed (varying in 


speeds in inches per minute. 
of driving gives a cutter feed that is in 


°4) 
un 
uw" 


the 
movement and greatly facilitates the set- 
ting of the blank for depth of cut. Both 
provided with a 


thousandths of an inch, indicates 


ends of the spindle are 
standard taper hole to permit the use of 
either end, as the nature of the work may 
require. A straight hole extends through 
the spindle from the bottom of the taper 


holes. The hand-wheel on one end of the 


1 


serves to release the friction clutch 
spindle to be turned by hand 
An adjustable 


which can be fastened to 


spindle 
and allow the 
when truing up the work 
rest is provided, 
the frame of the machine directly back 
of the rim of the gear in front of the cut 
serve as a when cutting 


ter, to support 


spur [he work-spindle head can 


be rotated to allow either end of the spin 


gears. 


dle to be used and to adapt the machine to 


The 


cutting all varieties of bevel gears 





? 


ee 

















thus well adapted for a constant-speed 
motor drive. 

The cutter spindle is of tool steel, hard- 
ened and ground, and, as shown in Fig. 2, 
runs in bearings provided with means of 
compensation for wear. It is powerfully 
and smoothly driven by a silent chain and 
sprocket wheels arranged as_ indicated 
in the rear view in Fig. 1. An 
bearing on the spindle head gives addi- 
tional support to the spindle; and it can be 
rigidly clamped in position or easily re- 
moved for changing cutters. The cutter 
head is adjustable longitudinally on the 
cutter slide to the position of the cut re- 
quired, and clamped by four bolts that 
slide in T-slots. 

The arrangement of the gear box for 
varying the speeds and feeds will be under- 
stood from Figs. 3 and 4. It will be seen 


by the latter that the driving shaft forms 


outer 


FIG. I. AUTOMATIC GEAR-CUTTING MACHINE. 
dependent of the spindle speed and also 
a fixed rate of feed per minute, for all 
pitches of cutters within the capacity of 
the machine. The feed and speed changes 
are obtained by the simple adjustment of 
the index slides and levers, and the feed 
plate shows the rate of feed in inches per 
minute. The return for the cutter slide 
is driven by sprockets and chain and con- 
trolled by positive clutches, as in Fig. 3, 
and is independent of the feed and speed 
of the cutter, so that the quick return re- 
mains constant irrespective of the nature 
of the work. The cutter can be 
run back beyond the reversing point with- 
out disturbing the setting of the dogs. 
The work spindle head, as represented 
is adjustable on the upright and 


slide 


in Fig. 2, 
controlled by means of elevating screw 
and hand wheel; the thrust is taken by ball 
bearings. A dial, graduated to read to 


entire circumference is graduated to read 
to half degrees. The overhanging arm is 
of solid steel and carries an arbor support 
that work 
within the capacity of the machine. The 
adjustable center 


will swing any diameter of 


arbor support has an 
that is eccentric to permit its use on work 
of small diameter. The advantage of be 
ing able to both the work 
spindle will be obvious from Fig. 5, which 
the for cutting a bevel 
gear having a long hub on the inside 


use ends of 


shows head set 

The indexing mechanism is positive in 
its action, and as the locking disk can be 
he me- 
strains 


set to make more than one turn, 


chanism is relieved from heavy 
when indexing for small numbers of teeth. 
The index wheel entirely 
enclosed in the spindle head, thus being 
protected from dust and liability of in- 


The worm is held to its bearing on 


and worm ar 


jury 
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the shaft by a friction clutch and can be 
quickly released by turning screwsC and D, 
Fig. 2, to allow the work to be turned by 
means of knob E, and again locked without 
disturbing any of the adjustments of the 
work arbor; the worm not being thrown 
out of mesh with the wheel, prevents 
either part from being bruised in throw- 
ing into mesh. The drive for this mechan- 
ism is by chain and sprocket and is in- 
dependent of the cutter drive and feed, 
which allows the rapid indexing to be con- 
stant, irrespective of feed or speed of 
cutter. 

A micrometer adjustment is also pro- 
vided for setting the work when it is de- 
sired to recut a wheel or in setting a bevel 
gear to cut one side of the tooth. The in- 
dex change gears are held positively in 
place by clutches, which eliminates the 
possibility of the gears becoming loose and 
causing errors in the spacing. The indi- 
cator for setting the cutter central is 
shown in Fig. 6, with the test plug in the 
work spindle. The device is designed to 
indicate both sides of the cutter at one 
time, the setting being taken from the 
pitch line approximately. 

Fig. 7 gives a good idea of the work 
that can be produced with this machine 
and shows quite clearly its range. The 
gears shown in the center of the back- 
ground illustrate quite well the full capa- 
city of the machine for cutting spur gears, 
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FIG. 2. VERTICAL SECTION THROUGH UPRIGHT AND CUTTER HEAD. 
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FIG. 3. SECTION THROUGH WORK SPINDLE AND FEED MECHANISM. 
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there being eight 10-pitch, 110-teeth gears 
in the gang. 

The driving pulley of the machine is 6 
inches diameter, takes a 1%-inch belt and 
run at 300 turns minute. The ten 
speeds for the cutter spindle (which is 
% inch diameter) range in geometrical 
progression from 30 to 175 turns per min- 
ute, and the twelve rates of feed from 
¥% inch to 5 inches per minute. The 


work spindle has a No. 10 taper hole 


per 

















CUTTING A BEVEL GEAR WITH A 
HUB ON THE INSIDE, 


FIG. 5 


LONG 


at each end, a I 1-16 inch straight hole 
the The 
pulleys (tight and loose) are Io inches 


connecting two. countershaft 


diameter for a 134-inch belt and run at 


225 turns per minute. A chip pan is pro 


vided in the base of the machine, and 
an oil pump is fitted when required. The 
net weight of the machine is_ 1,725 
pounds. 
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Legal Notes— The Unguarded Ma- 
chinery Question. 


BY E. P. BUFFET. 
On more than one late previous occasion 
(see page 1599, Vol. 27, and 512, this 








* FIG. 0. 





INDICATOR FOR SETTING Cl 


2) 
mn 
NI 


machinery alters the common law princi 
ples respecting the right of recovery by 
a workman who is injured by mechanism 


left unguarded. Before proceeding fur 
ther a word may be said as to the out 
come of the case on page 512, since upon 








rTER 














yf GEAR GROUP, 


rity 4 


volume) these notes have referred to the 


question whether the imposition upon an 


employer of a statutory duty to guard 


SHOWING 


RANGE OF M HINE, 


likely 


to have 
The 


lower court im that case rendered judg 


re-reading the note I find it 


conveyed an unintended impression 

















FIG. 4. THE SPEED AND FEED BOX, 
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ment for the employee, while the supreme 
court reversed the lower one and held in 
favor of the company. This was partly 
on the theory that if the company had 
violated a statute in leaving the gear un- 
guarded, such conduct did not render it 
liable to a workman who fell into the 
gear as a result of causes for which the 
company was not responsible. 

A salient feature of the foundry drop 
case (page 1599, Vol. 27) was the ruling 
that if the statute required a certain thing 
to be done the employee was entitled to 
have it done and his recovery could not 
be barred on the common law theory of 
having “assumed the risk.” This, as well 
as the foregoing, was an Indiana decision. 

Now comes a case from a Federal cir- 
cuit court sitting in Washington State 
(133 Fed. Rep., 979) which seems to con- 
tradict pretty flatly the foundry drop 
ruling. A statute in that State made it 
a misdemeanor to leave saws unguarded. 
An employee in a sawmill voluntarily un- 
dertook to operate a circular rip saw, on 
Sunday, for special compensation. It was 
not part of his ordinary work, and he 
was not obliged to do it. The saw was 
unguarded, as he was well aware, having 
for some time worked near it. The court 
holds that he assumed the risk and cannot 
recover for an injury to his hand, which 
he received. 

Against this decision the injured man’s 
counsel cited a great array of precedents, 
foremost of which was the recent foundry 
drop case, which we have discussed. 
Judge Hanford, however, refuses to follow 
them, saying: “With all due respect to 
the learned judges who have expressed 
such views on the subject, I feel con- 
“strained to reject these arguments as being 
unsound.” An extract from Judge Han- 
ford’s opinion will partially explain his 
reason for this holding. Referring to the 
Washington law, he says: 

“This is a penal statute enacted by the 
Legislature in the exercise of the police 
power of the State, and it contains no pro- 
vision purporting to affect in any way 
the rules of law applicable to civil injuries. 
It gives no hint of an intention to confer 
upon injured employees any new right 
enforceable in an action to recover dam- 
ages, nor does it express a legislative in- 
tent to change the common law by abol- 
ishing defenses recognized by the common 
law, nor does it prescribe an arbitrary 
rule of evidence, like the provision con® 
tained in the Act of Congress making 
the use of automatic couplers on railroad 
trains compulsory, which prescribes, in 
effect, that trainmen shall not be deemed 
to have assumed the risk of injuries from 
their employment on trains not provided 
with automatic couplers.” 





A ton of bituminous coal when put 
through a gas producer can be made to 
develop two and a half times as much 
power as when burned under a steam 
boiler. 


‘ 
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An English Two-Spindle Radial Drill 
and Some Workshop Gages. 


BY I. WILLIAM CHUBB. 

The latest form of two-spindle drill 
made by J. Buckton & Co., Ltd., Leeds, 
England, is shown in the accompanying 
half-tones. The first object of this ma- 
chine is of course to double the output of 
a single-spindle radial drill without in- 
creasing the direct labor charges, but in 
order that the two spindles may operate 
simultaneously on one piece of work the 
drill heads must have rather more freedom 
than is usual. The two drill heads there- 
fore are placed on subsidiary arms and 
can be traversed for a 
inches along these in a direction perpen- 
dicular to the slides of the main 
Of course each of the smaller arms can 
be traversed radially along the main arm. 
Obviously, then, even when the main arm 
is locked, instead of a line, a rectangle, 
called by the firm a “simultaneous area,” 
is covered by each spindle. This is the 
feature of the machine. This rectangle 
is necessarily limited only by the travel 
of the subsidiary arm along the main 
arm and the range of the drill head along 
the minor arm. Both the subsidiary and 
are of box and each 


distance of 12 


arm. 


main arms section 
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are obtainable from the gear box seen on 
the left-hand side of the base of the 
column, a single handle taking up any of 
four possible positions. On the left hand 

















RADIAL DRILL ARM WITH HEADS 
TOGETHER. 


FIG. 2. 


of the column is seen a similar box cast in 
one with the arm. By changing the posi- 
tion of the lever two further sets of speeds 
can be obtained, giving eight speeds in 











ae 
SS 


~' 


wie ent ee. 








FIG. 1. 


of the spindles has an entirely separate 
variable, self-acting, positive feed motion. 
Two holes can therefore be drilled simul- 
taneously, each with a suitable feed, pro- 
vided the two holes are within the “sim- 


ultaneous areas.” Four different speeds 


ENGLISH TWO-SPINDLE RADIAL DRILL. 


all, 
such that the spindles, which are balanced 
by weights, can operate at very close dis- 
tance (7-inch centers). This is exhibited 
by Figs. 1 and 2, which show respectively 
the positions of maximum and minimum 


The arrangement of the machine is 
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centers. The principal feature of the drill 
heads is compactness. This enables the 
two spindles to approach closely without 
being deprived of the power of being run 
up quickly and fed independently, and 
without causing interference between the 
various handles needed to operate them 
and to traverse them along the subsidiary 
arms and these along with their saddles. 
The machine is driven by a single pulley, 
which, to start the machine, can be en- 
gaged with a friction clutch. 

A feature of some interest in the shops 
of this concern is the absence of the ordi- 
mary calipers. In place of these, special 
gages are employed, which were devised 
by R. A. Bruce, the director of the firm 
responsible for the works department 
These gages are of the form shown in 
Fig. 3, consisting essentially of two steel 
plates held apart by a distance piece. Here 
only the plates can wear with use, and 
they are easily put right by grinding. The 
accompanying table gives the principal 
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The Friction Clutch. 


BY JOHN EDGAR. 

While the direct-connected method of 
driving machine tools with electric motors 
has shown up the many deficiencies of the 
old belt drive, it has also shown us that 
in the belt we had a very efficient safety 
device. 

In all applications of this modern mode 
of tool driving we must have some device 
to relieve the machine from shock. The 
use of a friction clutch is the most suit- 
able means of providing this safety point, 
since when the load becomes excessive or 
should the tool become blocked, the clutch 
will slip, saving the machine from severe 
strains or possibly breakage, and also pro- 
tecting the motor from excessive rushes of 
current, reducing the liability of its being 
burnt thus insuring longer life of 
both machine and motor. 
made 


out, 


Friction clutches are in a great 


many different styles, some of which vary 
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surfaces what is known as the coefficient 
of friction The coefficient varies, of 
course, with the condition of the surfaces 
in contact. 

If we represent the coefficient of fric- 
tion by «, the area of contact by a, and the 
pressure per square inch between the sur- 
faces by ~, we derive from what is stated 
above a formula for finding the load that 
the friction between any two surfaces will 


sustain. This formula is 
W=apu (a) 
In the expansion-ring friction clutch we 
have an outer ring, which is part of the 
gear or pulley that runs loose on the 
shaft. The expanding ring is a split ring, 
which is made to fit into the outer ring 
and is made fast to the shaft, which it 
drives or 1s driven by it. The pres- 
sure of contact is obtained by expanding 
the split ring in the bore of the outer 


ring, which is done by a wedge, eccentric 
or other suitable means, power being trans- 
mitted in proportion to this pressure and 
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between % inch and 4 inches. The depths them into three distinct types, viz. ex- 


C of the plates are 7-16 inch in sizes 
from %-inch up to and including 1-inch; 
1%4 inch up to 2-inch size, and % inch 
beyond that. Similarly, the widths E 
range from % inch in the %4-, %- and %- 
inch gages to % inch in sizes up to 13%- 
inch, and 7% inch in all sizes larger. The 
fastening screws are 5-16 inch in all gages 
smaller than 1%-inch. Finally, for all 
internal gages too large to be carried 
by the ordinary double-ended limit gages, 
Fig. 4 is adopted in these workshops. 
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pansion-ring frictions, disk frictions and 
cone frictions. Since the expansion-ring 
type is the one most suitable for the pur- 
pose now in hand, I will treat only this 
type in what follows. 

As the name implies, this form of clutch 
depends upon the friction between the sur- 
faces in contact for its pulling properties. 
In order to properly design such a clutch 
we must understand the theory of its 
action. 

The term friction is understood to mean 
the resistance to motion of one body when 
pressed upon another. It has been proved 
that this directly propor- 
tional to the the two 
surfaces and is also proprotional to the 
area of contact, the pressure per square 
inch remaining constant. If we place a 
load, on one body, of such a weight not 
quite sufficient to cause slipping of this 
body upon the other, we have in the ratio 


resistance is 


pressure between 


of this load and the pressure between the 
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FIG. 4. 


the speed at which the surfaces are caused 
to move. 

Since the to motion is pro- 
portional to the area of contact for any 
given pressure of contact and coefficiert of 
friction, we the area of this sur- 
face of the clutch and insert the values in 


resistance 


find 


(a). If d is the diameter, b the width of 

the expansion ring and * = 3.1416, we 
have 

a=ndb (b) 

substituting this value in (a) we obtain 

W=adbpu (c) 


This gives us the resistance to motion at 
The turning 
to 


the periphery of the ring 


moment to counteract this resistance 


motion is // qd lf P is the turning force 
2 


at the pitch line or periphery of the pulley 
and R is the radius of the gear or pulley, 
the turning moment at the pitch line of 
the gear or at the rmm of the pulley is 
re. 

Equating the two values we get 











PR=h = (d) 
or W=2Pk (e) 
d 
The horse-power transmitted is ex- 
pressed by 
H=?2 PRawN 
I2X 33,000 
or 
PR= 12X 33,000X H __¢ 0 ff f 
3.1416X 2K NV s08 N (t) 


where N is the number of revolutions per 
minute. 
Equating (c) and (e) we have: 
272 





=nrdbpu 
2PR 


ap 


Substituting value of PR as given in (f) 


or @*$6= (g) 


__ 2X 63,042 X Af 
ni 3.1416p u N 
= 40,120 _ff_ (h) 
NP 

Since values of and y« are obtainable 
only by experiment, we will substitute in 
(h) the letter C, to represent 
their product, thus: 


a*b 


which is 
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particular type at this time because it is 
the most common. Not being able to 
find in any standard work on machine 
design a treatment touching on the theory 
of its action, I felt sure that the treat- 
ment as given above would make inter- 
esting reading for all and would prove 
of especial value to the younger members 
of the craft. 

The friction clutch is one example, and 
we have scores of such where we have to 
depend solely on experience and judg- 
ment; this in itself is all very well for 
those who have had sufficient experience 
to be able to exercise sound judgment, 
but what are the younger designers to 
do without the aid of such experience? 
They have evidently to depend on bull 
luck. 
mental facts and figures come in to ad- 


It is in such cases that a few funda- 


vantage. 

I hope that readers of this article will 
try formula (j) on any successful exam- 
ple they may have available and give the 
results of their work, together with a 
description of the clutch and particulars 
as to the conditions under which it is run. 
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Making an Increased-Twist Rifling 
Bar. 


On the Pratt & Whitney rifling machine, 
as most readers of the AMERICAN -Ma- 
CHINIST are aware, the rifling rod as it is 
passed through the bore of the gun by 
the reciprocating carriage, is rotated to 
give the required twist by means of a 
slide which is connected by rack and pin- 
ion with the cutter-rod spindle, and which 
is moved crosswise of the carriage as the 
latter travels along the bed, by a horizon- 
tal guide bar—known as the rifling bar— 
supported directly over carriage and rifling 
rod. The cross-slide and rifling bar are 
connected by a roller mounted on the slide 
and fitting a channel in the bar; and the 
bar itself is arranged to be swiveled im 
the horizontal plane so that the rate of 
rotation the ‘rifling cutters may be 
varied to suit any twist desired. Where 
the twist required is uniform the groove 
in the rifling bar is of course straight 


of 


from end to end; where an increased twist 
is desired, however, the guiding channel 
must be curved to suit, the ordinates of 
the 


the curve being in same proportion 

















H : 

2 * 6 == 40,120 —— i 
; we () 

H ' 

and so C = 40,120 —_~_ ) 
em ats () 
By applying (j) to several examples 


from practice, C has been found to have 
values ranging from 50 to 100. For all 
where ‘the power 
small, a value of 75 has been found to 


cases transmitted is 
give very good results. 

In choosing the two governing dimen- 
sions, it is well to have the diameter quite 
The 
reason for this is the increased leverage 


large in proportion to the width. 


and comparatively narrow bering surface, 
The 
expansion ring must be made fairly stiff, 


which insures more uniform contact. 


for, should it be too flexible, the centrifu- 
gal force set up will cause it to expand, 
making a contact between the two 5ur- 
faces whereby the clutch will drive when 
it is supposed to be running idle. 

lack of 


data frrction 


have chosen this 


There is a on 


clutches in general. [| 





FIG, 





1. 


From such information I believe we shall 
be able to compile a set of values for C 
that will cover almost any case. 





Railroad men have long ago discovered 
that two trains cannot go over a crossing 
at the same time without trouble, and it 
will be necessary for all those who drive 
automobiles about the country to learn this 
important fact as well. It would be well 
for automobilists to realize that in the 
absence of block signals, distance signals, 
derailing switches, etc., on the highways 
over which they travel, it is incumbent 
upon them, before going over railroad 
tracks, to take as much pains as may be 
necessary to assure themselves that no ex- 
press trains, freight trains, or even switch 
engines have the right of way over that 
Some récent 
have seemed to indicate that automobilists 
do not understand this point, and we are 
wondering how many deaths will have to 
take place among them before the les- 


particular crossing. events 


THE RIFLING BAR AND THE MILLING FIXTURE, 


to the ordinates of the rifling curve when 
developed as the pitch diameter of the 
pinion on the rifling rod spindle is to the 
bore of the rifle. 

In constructing recently an increased- 
twist rifling bar for one of the large size 
machines, an ingenious metgod was 
at the P. & WW. shops which 
is illustrated by the accompanying §halif- 
tones. It was to mill the bar 
out to the required form by means of a 
special milling attachment on the big 
planer, with the cutter head controlled by 
a roll cd@mtacting with a guide traveling 
with the work 


used 


decided 


and for this guide, instead 
of shaping a long casting or a former plate 
to the required outline—an exceedingly 
dificult thing to do, owing to the ever- 
changing curve and the length of the piece 
(about 15 feet) it was decided to utilize 
a flat steel bar held to the proper curve 
by means of a special fixture shown in 
Fig. 1. Referring to this illustration, A 
is the fixture body having a series of 
planed to the work—the 


pads receive 
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rifling bar casting B—which also has a 
series of planed pads on its under sur- 
face to permit it to be clamped in 
place without springing; the slot to 
be milled out being cored approxi- 
mately to form, as indicated. At C 
is a curved ledge formed at the edge of 
the fixture and in the slot cored therein 
is shown the steel guide bar D for con- 
trolling the milling head on the planer, 
this bar being clamped firmly against a 
series of accurately located steel plugs 
which give the guide bar the proper degree 
of curvature at all points. 

The locating of these plugs so that their 
common center line should be properly 
curved was an interesting operation. The 
work was done under a radial drill by 
means of a sliding jig, illustrated in Fig. 
2. Here, as will be noticed, the fixture is 
shown fitted at the front with a rail planed 
off to the same height as the ledge at the 
rear; the front of the rail being finished, 
and the top provided with a T-slot to per- 
mit the jig E to be clamped wherever de- 
sired. Two screws bearing against the 
inner wall of the rail draw the jig back to 
the finished edge, and a block sliding in 
the transverse groove planed in the jig 
carries the long bushing for guiding the 
tools, this bushing reaching down nearly 
to the bottom of the cored slot. At the 
front of the jig is fixed a vertical plug, and 
directly behind this will be seen a secofid 
plug, which fits the bushing. 

It was decided to use thirty-five plugs 
1 inch diameter in the row and to move 
the jig 5 inches at each step. A layout 
was made showing the exact distances 
(obtained by computation) from the out- 
side of the fixed plug in the jig to the 
outside of the bushing plug for each set- 
ting of the jig, and the drilling of the 
holes was then started. With the three- 
foot beam micrometer at the front of the 


AMERICAN MACHINIST 


fixture the bushing slide was set for the 
first hole, the slide then clamped and the 
whole jig clamped to the rail. A spotting 
tool with body ground I inch diameter to 
fit the long bushing was used first to 
start the hole, then a twist drill slightly 
under the bushing size was run through 
and followed by a I-inch reamer. Block 
F being brought against the jig head and 


a 


it 
1] 


‘ 





quickly and as the workman had no com- 
putations whatever to make, the successive 
settings and boring of the holes were 
accomplished with little waste of time 
After removing the jig and its rail, set- 
screw holes were drilled and tapped 
through the walls of the ledge C, Fig. 1, 
and with the tI-inch plugs driven home 


the rear screws were brought into contact 





FIG. 3. THE MILLING OPERATION ON THE PLANER 


clamped, the jig was released, reset at a 
distance of 5 inches by means of a stand 
ard gage placed between block and jig, 
and reclamped. ‘The bushing slide was 
then set by the micrometer for the second 
hole and the three tools run through the 
casting as before. The slip socket holding 
the tools allowed them to be changed 


] 


with the plugs and the finished steel strip, 
about 2 inches wide by 5 inch thick, forced 
up against the plugs by the screws in 
front. Soft metal cast around each plug 
fixed it solidly and the affair was then 
ready for the planer. Fig. 3 shows it in 
place on the platen with the cutter-head 
roll held in contact with the bent steel 

















e 





FIG. 2. JIGGING THE HOLES IN THE FIXTURE. 
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guiding bar by a weighted cord, and with 
the cutter operating on the work. The 
drive as shown for the spindle is by worm 
gearing, with the outer end of the worm 
shaft supported by a bearing on the rear 
head, a flanged pulley receiving the belt 
from the countershaft and a worm-driven 
counter feeding the platen at the neces- 
F. A. S. 


sary slow rate of speed. 





Armor Plate Nut-Facing and Cham- 


fering Machine. 

Two machines have recently been con- 
structed to Liebert’s patents by John Hol- 
royd Company, Ltd., Milnrow, near Roch- 
dale, England, for facing, chamfering and 
turning cylindrical parts of armor plate 
nuts. As bed and head, both 
machines are much alike, but the form 
shown in Figs. 1 and 2 has an automatic 


regards 


movement of the carriage along the bed, 
which is not incorporated in the machine 
shown in Fig. 3. Again, the former ma- 
chine has for its limit nuts for bolts of 
4™% inches diameter, while the other ma- 


chine is for nuts from 15 to 37% inches 
diameter. In each case it will be seen 
that the bed is mounted on standards 


which carry a pan, the width of the bed 
across the V’s being 16% The 
headstock has a three-speed cone, the di- 
ameters being 734 inches, 97g inches and 
12% inches for a 4-inch belt, and the back 
gearing is in the ratio of 9 1-3 to 1. In 
each case the pulleys on the countershaft 
are 12 inches diameter, the speeds of the 
countershafts being 260 and 230 turns per 
minute, The steel spindle 
of the headstock runs in hard gun-metal 
capped bearings, and is hollow, so as to re- 
ceive the rod which operates the special 


inches. 


respectively. 
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nut holding the chuck; this will be de- 
scribed later. The particulars given thus 
far relate to both machines unless other- 
wise mentioned. The saddle, however, for 
the machine in Figs. 1 and 2 carries a 
compound slide on which a cast-steel tur- 
ret is mounted and arranged to carry four 
pairs of 1%4 inch square Auto- 
matic feed of the saddle along the bed and 


tools. 
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for both feeds, and positive stops for the 
hand feeds. 

The method of chamfering and reducing 
the nut is illustrated in Fig. 4. Or, when 
machining an ordinary nut, a roughing 
finishing tool fixed in one hole of the tur- 
ret will face the nut down with the quick- 
feed change gear,while an automatic knock- 
off stops the feed. The operator then turns 

















FIG. I. ARMOR PLATE NUT-FACING 
of the turret across the saddle is sup- 
plied by a shaft and drop worm. Two 


speeds are provided by change gears on 
the worm shaft, and are controlled by a 
sliding key. The cross feeds are .031 and 
.ol0 inch per turn of spindle, the 
longitudinal feeds about .059 and .020 inch 
Knock-off stops are provided 


and 


per turn. 


AND CHAMFERING MACHINE. 
thé stop round and may chamfer the in- 
side edge with the finishing tool, which is 
ground on the back edge for this purpose. 
He then moves his carriage out, turns the 
turret to bring the chamfering tool into ac- 
tion, and feeds with the slow-change gear 
feed. For the reduced end of a nut two 
facing tools—a reducing tool and a shaped 
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finishing tool for the turned end—are re- 
quired. 

In the case of the machine illustrated in 
Fig. 3, the rest carries four tables, namely, 
a surface roughing and a surface finish- 
ing tool, an outside chamfering and an in- 
side chamfering tool—these being placed 
on a separate hand slide. This rest has 
an automatic cross feed, with a double 
knock-off and a change feed gear operated 
by a handle. One feed of .031 inch per 
turn of spindle is for facing, and the other 
of .o10 inch is for chamfering. 

A special feature of these machines is 
the way in which the nuts are held by 
four-jawed chucks. Details of one size of 
this chuck are given in Fig. 5, from which 
it may be seen that the body of the appli- 
ance has four inclined slots in which slide 
steel jaws. 
jaws is cut a thread to correspond to the 
thread in the nuts to faced, and the 
method of machining this part of the chuck 
illustrated Fig. 6. To 
operate the jaws, a rod passes through the 


On the outer edge of these 
be 


is separately in 
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nut may be passed over them. Then, when 
the lever is lifted the jaws grip it on the 
inside tightly, and the lever is locked in 
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FIG. 4. TURRET OPERATIONS ON NUIT 
lowing the washer to adapt itself to the 
irregularity and thus ensuring that the 








FIG. 3. 


spindle and is controlled by a lever placed 
in front of the machine, as illustrated in 
the general view. If the lever is swung 
downward the jaws are ciosed and the 





ARMOR PLATE NUT-FACING 


washer, which is held by two pins. 


AND CHAMFERING MACHINE. 


position by means of a sector and spring 


plunger. In Fig. 5 a nut is shown in place 
and behind it will be seen a spherical 
Using 
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this washer, the end of the nut need not 
be faced true with the hole before it is 
placed on the chuck, the spherical face al- 
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nut shall be faced true. The usual pump 


and other fittings are supplied with each 







which weighs about 3,700 pounds 


I. W. C. 
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London, England 









In a description published in a con 















temporary of the work being carried on 
by the Lackawanna Railroad in arranging 
for the crossing of a canal, the term 
“inverted siphon” is used to designate 
a viaduct or circular culvert of masonry 
six feet in diameter and with upturned 
ends, one of these being at each side 
of the railroad and intended for the 
passage of water from one section of the 
canal to the other, the boats being ar- 
ranged to be transferred overhead by 
means of a hoisting engine and bridge 






“inverted siphon” a little 





Is not the term 





misleading in such an application? There 





is in this thing no resemblance to a si 
























phon, so far as we can see. It does not 
act in any way resembling the action of 
a siphon, and although we know it is 
the common practice to describe such 
things as inverted siphons, we think it is 
a misleading and unfortunate term. 
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The Industrial South. 


EDITORIAL CORRESPONDENCE. 


When passing through the manufactur- 
ing belt of the South, one of the most 
striking features is the rapid change in 
the atmosphere; in Virginia, one hears of 
nothing but tobacco; in the western Caro- 
linas, the story becomes one of cotton; in 
Atlanta, one hears less of manufacturing 
than of commerce; and in Birmingham, 
the story becomes one of coal and iron. 

The city of Birmingham was founded in 
1871, while the manufacture of iron there 
did not assume any prominence until about 
1874, the production as late as 1880 being 
only 77,000 tons. Thirty-five years ago 
the site of the present city was occupied 
by agricultural lands, while to-day the 
population of the city and its suburbs ap- 
proximates 200,000 people. In 1904 it pro- 
duced 1,600,000 tons of iron from thirty- 
two blast furnaces. These figures seem 
large, and they are large; but they are 
reduced in 
with the production of the entire country, 


importance when contrasted 


n 


gx: 
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which is about 21,000,000 tons per annum. 
The production of Pennsylvania, twenty- 
five years ago, was about the same as that 
of Alabama to-day, the present production 
in Pennsylvania being about 8,000,000 tons. 
It is as a demonstration of possibilities, 
rather than as an achievement of magni- 
tude, that the Alabama iron industry must 
be judged, for .iron is there made more 
cheaply than anywhere else in the world, 
and there is no doubt that the more im- 
portant iron companies of Alabama own 
far more iron ore than does the United 
States Steel Corporation. 

A most significant feature of the iron 
industry of Alabama to-day is the manu- 
facture of a large proportion—nearly one- 
third—of its production of iron into more 
advanced forms than pig iron. Of course 
these forms are not as yet very far ad- 
vanced, cast-iron pipe, stoves, car wheeéls 
and other castings being, perhaps, the most 
important when measured in tonnage— 
but they are a beginning. Potentially 
speaking, the most important advance is 
undoubtedly the successful production of 





basic open-hearth steel rails at Ensley, by 
the Tennessee Coal, Iron & Railroad Com- 
pany. There seems to be no doubt that 
this enterprise is an entire success, over 
250,000 tons of these rails having now 
had ample trial. The Birmingham people 
rightly consider this development of the 
first order of importance, as it undoubtedly 
foreshadows the large production of steel 
in other forms. So rapidly has the local 
manufacture of iron into other forms than 
pig grown, that it is even claimed that 
the amount of Alabama iron offered in 
the open market is decreasing. 

Another line of development which will 
undoubtedly have large influence on the 
industries of this section is the improve- 
ment of the Warrior river by the United 
States Government. This improvement 
not Birmingham, although a 

connecting with the 
river is in contemplation. The construc- 
tion of this canal is problematical, and 


will reach 


canal 3irmingham 
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without it the improvement of the river 
will have only an indirect influence upon 
Birmingham. It will, however, have a tre- 
mendous influence upon the iron and coal 
industries, many of which are so situated 
that the improvement will give 
direct outlet to the sea. 


them a 


FIRST SOUTHERN COAL FOR THE NAVY. 

Instead of attempting to trace the devel- 
opment of Alabama coal mining from a 
production of 12,000 tons in 1875 to the 
present production of 12,000,000 tons per 
annum, | propose to give the story of the 
first sale of Alabama coal to the United 
States Navy in 1875 as it was told me by 
the man who made the sale, T. H. Aldrich, 
of Birmingham. 

At that time Mr. Aldrich owned one of 
the two existing Alabama coal mines, and 
through personal acquaintance and solicit- 
ation in Washington, he had been given 
the promise of an opportunity to supply 
coal to some United States naval vessels 
at a convenient opportunity. Not long 
after, he received an order for 700 tons, 
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to be delivered to two such ships shortly 


to arrive at Pensacola—the ships to be 
coaled with a maximum detention of three 
days. Mr. Aldrich was elated, but he soon 
found that he had entered upon a sea of 
trouble. The coal cars then used by the 
railroad over which his shipments were 
made had a capacity of only eight short 
tons each, the entire equipment of the 
road comprised but fifty such cars, and 
the entire output of his mine was two car- 
loads a day. The railroad company suc- 
ceeded in finding cars of other companies 
by which to make the shipment, and in 
due season the coal was shipped—the line 
of shipment comprising four lines of road. 
When the coal arrived at the first junction 





point, he received a telegram demanding 
prepayment of freight charges before the 
coal was forwarded—a matter which com- 
pelled him to obtain bank accommoda- 
tions for the necessary funds. This ex- 
perience was repeated at every junction 
point. 

The coal was of superior quality, and 
Mr. Aldrich had taken great 
selecting coal in large, fine lumps. 


pride in 
Arriv- 
ing in Pensacola, his first discovery was 
that the too large to go 
through the coal holes in the ships’ decks 
and he was compelled to hire laborers to 
break it up. The next discovery was that 
one of the ships drew too much water for 
the dock at which the coal had been deliv- 
ered by the railroad company, and he was 
compelled to lighter it to the Pensacola 
navy yard. 

While in Pensacola, an epidemic of yel- 
low fever broke out, and on his way home 
he found a shotgun quarantine at Mont- 
gomery, and was compelled to walk nine 
miles in order to get around it. 

Owing to his experience in such matters, 
he failed to get the necessary receipts 
for the delivery of the coal; and hence 
found trouble in getting his pay, which 
necessitated a trip to Washington for that 
purpose. His first report from the Navy 
Department was that no trace of his coal 
could be found; but, ultimately, an inter- 
view with the Secretary of the Navy was 
had, and the matter was straightened out 
—his notes having in the meantime been 
renewed. When the 


discovered 


lumps were 


papers were exam- 
that, although fol- 
lowing the custom of the locality, he had 
his price the short the 

States Government on 
the contract accordance 
with its own custom which called for the 
ton. Returning home, figured 
up the result of the enterprise to himself, 
and found a net loss of $2 


pe 


ined, he 
based 

United 
interpreting 


on ton, 
insisted 
in 
long he 
50 per ton— 
and he has since made no effort to ob- 
tain of the United States 
Navy. As a fitting climax to the whole 
transaction, the had loaned 
the money for paying the freight bills and 
who had done nothing else, claimed a com- 
mission of three carloads of coal, for 
using his “influence” te make the sale, 
and still later he discovered that the rail- 


the business 


banker who 
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roads were land-grant roads, having un- 
settled accounts with the Government, and 
that the reason for their demanding cash 
was their unwillingness to have freight 
charges credited in Washington “on ac- 
count.” 


INDUSTRIAL STATUS OF THE NEGRO. 


Nothing is so difficult in the South as 
the formation of a just impression of the 
industrial status of the negro. Many de- 
clare unhesitatingly that the race is going 
backward, the younger generation being 
declared inferior to the old one, and they 
will point to such substantial facts as that 
the percentage of cotton grown by the 
negro is steadily decreasing, being now 
less than one-half of the total production. 
Others speak more favorably, and point to 
such substantial facts as the existence in 
3irmingham of two banks which are 
owned, officered and managed entirely by 
negroes, and to the fact that among the 
negro churches of that town are a hand- 
some structure of stone and two of brick. 
One Birmingham gentleman, whose oppor- 
tunities for observation are inferior to 
none, gave it as his opinion that among 
those earning $2.50 a day and less, a 
larger percentage of blacks than of whites 
own their own homes. 

One of the industries which the negro 
has invaded in large numbers is iron 
founding. Practically all of the pipe foun- 
dries of the South are manned by negroes, 
and in Chattanooga, at least, this is equally 
true of other foundries. Speaking with the 
managers of these foundries, the opinion 
was quite uniform that on routine, semi- 
skilled work, the negro molder is quite 
equal to the white man, if not superior; 
and this, whether measured by the quality 
or the quantity of his output; and in one 
case, at least, the work done by him is 
by no means simple, being largely steam- 
engine castings. At one foundry, the 
opinion was expressed that to get good 
work from him the piece-work system is 
necessary; and the opinion is universal 
that his chief failing is his unreliability, 
due to his fondness for holidays. 

The general feeling is no doubt very 
pessimistic, and honestly so, for the 
favorable opinions which I 
are exceptional. A new light, to me at 
least, was thrown upon the subject when 
learning that those who have made a 
study of it have discovered that there 
are three distinct races of negroes in the 
South: One of these from the 
northern, another from the central, and 
the last and most numerous from the 
Africa. The 
savage when 


have given 


came 


west or Guinea coast of 
first two races were not 
brought here, while the last was not only 
savage, but cannibal. The elements of 
progress appear to lie in the two first- 
named races, while to the last are charge- 
able those nameless crimes which result 
in lynchings. While these facts are not 
generally known in detail, there is a tacit 
recognition of them in the use of the 








. 






AMERICAN MACHINIST 








term “Blue Gum Nigger” to the last de- 
scribed race, this term being common 
among the negroes themselves. The 
characteristics of these different 
have been carefully studied, and it is as- 
serted that between the upper and lower 
races there is a greater difference than 
between the upper and the whites. The 
lips of the upper races are not unduly 
thick, their noses are reasonably straight, 
and their complexion is not inky black— 
for one of the first things I was cau- 
tioned against in discussing this subject 


races 


is the impression that all copper-colored 
negroes are mulattoes. 

This is a proper place to mention a 
significant opinion 
from the manager of one of the large 
pipe foundries, of the work and influence 
of the Tuskegee Normal and Industrial 
It has been the practice of this 


very expression of 


Institute. 
manager for several years to employ stu- 
dents of this institute during the summer 
vacation—the number thus employed run- 
ning as high as forty and fifty at a time. 
His experience is thus extensive enough 
to make it of importance, and while, like 
most others, he had little that was good to 
say of the negro in general, he had nothing 
but good to say of these students, whom he 
declared to be eminently industrious, cap- 
able and frugal—the savings from their 
summer’s earnings forming a nice sum to 
go toward their maintenance another year 
at the institute. No one could speak more 
highly of the work of this institute than 
did this gentleman, and of course his ob 
vious candor in that respect lends addi- 
tional weight to his unfavorable opinion 
of the negro in general. 


SCARCITY OF LABOR, 


Ever since coming South I have heard a 
continuous 
labor; and this in all industries in that 


complaint of a scarcity of 


region. The local manager of one of the 
iron companies in Birmingham gave it as 
his opinion that 8,000 men could find em 
ployment in that section alone. At the 
Knoxville convention of the American 
Cotton Manufacturers’ 
was a leading subject of discussion, and 


Association this 


much is heard everywhere of the necessity 
for diverting immigration to the South. 
The State of South Carolina has already 
established a commissioner at Ellis Island, 
New York harbor, for this purpose, and 
the Commercial Association of Atlanta is 
to hold an all State conference in June, 
tc consider the same subject. 

No sketch, however brief, of the in 
dustrial revival of the South, would be 
complete if it did not give some idea of 
the difficulties under which it has been 
accomplished—difficulties of which the 
North knows but 
know much. I make no apology, there 
fore, for including the following extract 


little, and never can 


from the really great speech of Hon. John 
Temple Graves at the recent Atlanta con- 
vention of the National Association of 


Manufacturers. 





“For a hundred years men have been 
accustomed to point to the picture of the 
first Pilgrim who stepped from the deck 
of the ‘Mayflower’ upon the New England 
shore. No artist has ever limned his char- 
acter in too rich a glow. It is a splendid 
picture of our early history. No eulogy 
born of our admiration can burn beside 
the sunlight of his brave and splendid life. 
But I venture to-day to place against that 
stern and rugged figure of New England's 
rock-bound coast the matchless pathos of 
the Confederate having 
staked his all upon conviction and lost at 
walked 
miles to find ashes sprinkled thick upon 


soldier who, 


Appomattox, home a_ thousand 
the garden of roses he had left. 
“Leaning upon his battered musket, he 
looked out upon a scene of wide and 
Wreck and ruin, and 
debt and despair had settled upon the 
horizon like night, and the grand army 
of the republic with its batteries of frown- 


sweeping desolation. 


ing cannon never sent such sinking to his 
dauntless soul as the desolation of the 
country and the pitiless poverty that com 
passed it. But I call you to witness that 
the spirit of the cavalier, driven to bay 
by disaster, shed its froth and frippery in 
a night, and the spirit of an immortal race 
rose to meet and conquer the supreme 
and crucial hour of its trial. The tear 
dried upon his bearded cheek; the brave 
lips locked in sterner lines, and as _ his 
warrior hand closed for the last time upon 
that battered gun, the sharp bayonet 
curved to the circle of the scythe, the 
bruised stock bent lower to the level of 
the plow, and with new light in his eyes 
and new hope in his heart, this hero in 
gray, marching from tribulation to tri- 
umph, from one industrial conquest to an 
other, sends me to-day to tell this splen- 
did assembly of Americans that from the 
point of these helpful and healthful and 
heaven-blessed weapons he has won a 
braver victory than he ever plucked in 
battle at the point of his stainless sword 
(Prolonged applause. ) 

“Out of the valleys he has climbed the 
hills 

“Nothing in the history of nations, from 
France all the way, has ever equaled the 
magnificent South 
from the devastation of the war. Into 


recuperation of the 
the honest experiment of secession the 
South emptied five thousand millions of 
her treasure, and bent beneath the bur- 
den of this enormous loss when she start- 
ed to lay the foundations of another life. 
If every manufacturing establishment 
standing at that time between Maine and 
the Maryland line had been swept away 
in a night, the North would not have com- 
prehended one-half the ruin written in 
these mighty figures. Out of this abyss 
of adversity the South has fought her 
way through diligence and courage to a 
magnificent prosperity. Her cotton crop 
of to-day is two and a half times as large 
as it was in 1870 and furnishes eight- 
tenths of all that the world requires. Her 
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cotton mills have doubled, her looms and 
spindles have been quadrupled, and since 
1870 eight thousand million dollars (the 
entire capital represented in this conven- 
tion) has been brought to pay for the 
white staple of her fields. Her income 
now from cotton alone is six hundred 
million dollars every year, and in the ap- 
proaching and inevitable time when her 
staple shall be manufactured in the fields 
of production, with stalk and seed and 
blossom splintered into diamond values, 
there will come to her one thousand mill- 
ions every year from this resource alone. 
Her great iron product, the new glory of 
her soil, has been quadrupled and fifty 
millions annually brought to her treasury 
in return. Her property has multiplied 
five-fold in value, and four thousand mill- 
ions mark the measure of the mighty in- 
crease. Her colored citizens alone have 
amassed a property estimated at four hun- 
dred millions. The completion of the 
Isthmian canal, under that splendid and 
strenuous President who. represents the 
best life and thought of this republic, will 
make these southwestern States the exact 
geographical center of the world’s com- 
merce. She has trebled her wheat crop, 
multiplied her corn crop, quintupled her 
banking capital, paid the great bulk of 
the rapidly decreasing debts of her States. 
And to-day, with riches untold in her 
soil, and elixir unspoken in her incom- 
parable air, she is marching with unfalter- 
ing footsteps through safe channels to a 
future of certain and inconceivable de- 
velopment planted upon industry, enhanced 
by the marvellous aid of modern machin- 
ery and lit by the dazzling multiples of 
mightier millions than ever splendored 
Aladdin’s palace or pulsed an_ oriental 
dream of luxury. (Great applause. ) 

“Sons of New England, sons of the 
West, sons of the center, let me ask you 
if the men who wrought this material 
miracle are not worthy of your admira- 
tion and respect?” 

The improvement of the water powers 
of the South is beginning to receive a 
good deal of attention, the latest project 
of this kind to assume tangible form be- 
ing the improvement of the Tennessee 
river at Chattanooga, where a _three- 
million-dollar plant is assured. 


F. A. H. 





An electric telegraph “flash” was sent 
around the earth in both directions from 
Washington, D. C., on May 3. The time 
occupied was seven seconds. 





Uncle Sam, having facilities to spare, is 
running the mint as a jobbing shop, sev- 
eral countries now having their coinage 
made in this country. 





A wind pressure of 60 pounds to the 
square foot was recently registered at the 
highest point of the cantilever of the Forth 
Bridge. 
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Special Alternating Feed for Punch. 


BY OSCAR E. PERRIGO. 


There are several systems in use for 
the manufacture of horseshoe nails, by 
either the hot or the cold process. The 
punching and feeding device here shown 
belongs to the cold-rolled process, in 
which the blanks are punched from spe- 
cially rolled plates of a good quality of 
soft iron. The blanks are then rolled in 
a machine having six or eight pairs of 
comparatively small rolls, set one pair 
above the other, and alternately at right 
angles to each other. These rolls have 
the form of the nail cut in their surfaces, 
and each pair rolfs alternately the sides 
and the edges of the nail, which then goes 
to a clipping machine that trims about 
one-third of the length of the small end 
of the nail, straightens it, and presses 
down one side of the point for turning 
out of the horses hoof when the nail is 
driven. 





June 29, 1905. 


bodies of the blanks would become twisted 
in consequence of the unequal amount of 
stock on the two sides of the punch. It 
was very difficult, almost impossible, to 
properly cold-roll a twisted blank so as 
to make a good nail, and there was also 
the danger of. damaging the rolls. The 
punches were ground to various shapes, 
such as “head-end shear,” “point-end 
shear,” “double-end shear” and “center 
shear,” without curing the trouble. 

A draftsman happened to be engaged 
who had learned something of the ma- 
chinist’s trade while “wearing overalls and 
getting his hands dirty in the machine 
shop,” and he had the assurance to pro- 
pose a little different method of meeting 
the difficulties. This was, to locate the 
punches as shown in Fig. 4, and instead of 
feeding the iron forward one step at a 
stroke to feed it forward at the begin- 
ning two steps and back one step, and 
thereafter alternately forward three steps 
and back one, until the bar or plate was 











FIG. 5 
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A SPECIAL CAM FOR ALTERNATING PUNCH) FEED. 


The process here illustrated and de- 
scribed relates particularly to the prob- 
lem of punching the blanks. The plates 
from which these blanks are to be punched 
are rolked from 3 to 4 inches wide, with 
raised portions across their faces, as 
shown at A 4, Fig. 1, for the extra thick- 
ness for the heads. The blanks are 
punched “heads and points,” as shown in 
Fig. 2, the body of the blank being just 
half the width of the head. 

The inventor of this process punched 
out his blanks with punches arranged as 
shown in Fig. 3, in which AA are the 
punches, BB the side cheeks, and C the 
center block, all held in a_ suitably 
cPamped punch-holder. The iron to be 
punched was held in a clamp having on 
its side a ratchet rack, operated by a 
pawl connected with the ram of the press, 
and feeding the plate forward the width of 
a head plus a thin portion of scrap at 
each stroke. The result was that the 
punches would frequently break, or the 


all worked up. The figures opposite the 
heads of the nails, on each side, in Fig. 
2, show the system of feeding, and by a 
careful inspection of the successive opera- 
tion of the punches it will be seen that 
there is the same amount of stock on each 
side of the body portion of both punches 
at every stroke. 

This part of the problem having been 
solved, it remained to produce this feed 
motion in the most simple manner. The 
draftsman got a good deal of free advice 
on this matter, but persisted th laying out 
a cam of the form shown in Fig. 5. This 
cam is divided into thirteen spaces, the 
points of rest being so located as to pro- 
duce the result sought—that is, to move 
the stock forward two steps after the first 
stroke, then recede one step, then forward 
three steps and baek one, until the thir- 
teenth stroke, when the f:iction roller B 
rests near the extreme point on the cam. 
At the fourteenth stroke the friction roller 
B drops off the point of the cam and re- 








June 29, 1905. 


turns to its home position, the press stops 
and the plate of iron is shifted for the 
next operation. The cam is actuated by 
a pawl connected with the press ram and 
engaging the teeth of the ratchet wheel C 
fixed to the side of the cam. The groove 
in which the plate clamp operates is pro- 
vided with an adjustable gib, by which 
sufficient tension is put upon it to hold it 
at whatever point the action of the cam 
leaves it, it being drawn backward by a 
spiral spring, which holds the friction 
roller B in close contact with the cam. 
The «straight lines on the edge of the 
cam are so made for convenience in ma- 
chining it, the requirements not calling for 
the usual curved lines. A connecting rod 
with a slot, through which the cam shaft 
passes, carries the friction roller B, and 
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Letters to the Editor. 


Filing Fixtures. 


No matter how accurately the machining 
operations may be performed during the 
manufacture of interchangeable parts of 
steel, it frequently becomes necessary to 
finish certain sections by hand-filing. For 
such work filing jigs become necessary, 
especially when the limit of allowable er- 
ror is less than 0.001 inch, or when the 
pieces have to be polished at some point 
impossible to reach by grinding. Five 
distinct types of fixtures used in the file- 
finishing of accurately machined low-car- 
bon steel parts are shown by the accom- 


panying sketches. 


Fig. 1 represents a filing jig which is 
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move back and forth in channels in the 
plates B and C, and are kept tightly 
against the work by means of the pivoted 
levers F and spring pins G, the levers be 
ing pressed down to allow the work to be 
slid in against stops H and then released 
to hold the work fast. 

In Fig. we have a jig for the work 
shown in 
tool-steel part is tapered and has its ends 


3 
Fig. 4. As will be seen, this 
trimmed; a hole is punched in at /, a 
thin web left at J, and a dovetail formed 
at K. Now the edges of the dovetailed 
surfaces are machined very accurately and 
are required to be burred and slightly 
rounded by means of hand-filing 

[he fixture base is of gray iron and the 
locator L is of tool-steel, hardened and 


ground, with its locating surface the exact 
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connects with the traveling clamp (not 
shown) in which the bar or plate to be 
punched is placed, its exact position being 
assured by a grooved recess in which one 
of the raised portions shown at A, Fig. 1, 
fits, and being secured therein by a cam 
formed upon the end of a short hand- 
lever. 

The device was entirely successful, and 
many tons of iron was cut up into blanks 
of various sizes on the dozen presses fitted 
with it. This scheme, which proved good 
for this class of work, might be adapta- 
ble to similar work in which the blanks 
are to be punched out “heads and points” 
for convenience, or for saving valuable 
stock by reducing the amount of scrap 
waste. 


FILING, FIXTURES. 


used for the work illustrated in Fig. 2. 
The work consists of two pieces of ma- 
chined tool-steel of the form indicated, 
which are riveted together. The smaller 
part is dovetailed, and in the finishing 
has to be filed upon its upper surface. 
The jig is made to handle two pieces at 
once. The base A is gray iron; the side 
locators B and C are shouldered on their 
lower surfaces to form channels for the 
work. The three locators B are of right- 
angle form and are fastened to the base 
at the back by means of round-head 
screws. Plates C are located and fastened 
by means of the two dowels and a screw. 

The positive locating of the work is 
accomplished by slides D, which engage 
the piece, Fig. 2, at EE. These slides 
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width of the work, and its lower surface 
inclined to coincide with the upper sur- 
face of wedge M. Holes in the base are 
for bolts used in fastening the jig to the 
bench. Plates N are surface locators for 
the work, and plate O is an end stop. 
Lever P, with its slotted arm and the pin 
connection to wedge M, comprise the 
clamping arrangement. When the lever is 
pulled back, allowing the locator L to 
descend, the work may be slid in between 
plates N and against stop O. Then the 
lever is pulled forward and the work is 
clamped, ready for filing 

In Fig. 5 is shown a simple filing jig 
which is used for holding the work shown 
in Fig. 6. It clamps the work at OQ and 
allows it to be file-finished on the sur- 
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face indicated. The gray-iron base has 
three countersunk holes for wood screws, 
which fasten it to the work bench. One 
jaw is fastened to the base, while the 
other is adjustable and moves backward 
and forward as the screw is operated. The 
inner edge of the jaws are finished to an 
angle which coincides with the dovetail 
Q of the work. 

Fig. 7 illustrates another small manu- 
factured piece of tapered steel which was 
required to be file-finished at R and S. 
The fixture is shown in Fig. 8. The prin- 
ciple of this jig construction is, somewhat 
similar to that involved in the one just 
described. The clamping jaws have hard- 
ened filing surfaces at T and U, a height- 
locating projection at V7, two opening 
springs and a clamping screw. 

The device illustrated in Fig. 9 is used 
for the work Fig. 10, which is required 
to be file-finished at surface and shoulder 
A. Side plates B and end-piece C of Fig. 
9 are hardened; D is the body proper; E 
is an end stop; FF are screws which 
fasten C to D. To admit the work the 
wedge locator G is removed and the work 
then placed in its seat and against end 
stop; then wedge is forced in and the work 
held fast and true during the filing op- 
eration. Wm. Doran. 





Troubles of the Small Shop Boss. 

Mr. Osborne’s contributions are always 
interesting, and they are doubly so to me 
when he gets right down to jobbing-shop 
talk. I have had charge of a small shop 
out here in Ohio for the past four years, 
and when my troubles seem too great to 
bear I seek solace in the above-mentioned 
writer’s accounts of his ups and downs. 
I always thought that running a shop or 
working by the day in one was enough 
for a man, but when the need of the need- 
‘ful forces one to do both, it keeps him 
jumping. 

Here is a sample: Mr. Blank comes in 
with a hurry-up job that will take about 
an hour, and as the other fellows are busy 
I start in on it with the good intention of 
rushing it through in the promised time. 
Well, I just get fairly started when the 
“super” from the new wood-working fac- 
tory that is just starting up drops in to 
have me give an estimate on the cost of a 
snug little batch of work. Yes, he is in 
a hurry; must have my attention at once, 
as he must catch the 10.40 west-bound to 
go to M on important business. We 
just get started in to where I am about to 
tell him that cwing to the fact that theirs is 
a new concern, and that we want to get a 
right start with them on their work, and 
that as we are not very busy anyway, etc., 
that we will do his job for a price only 
about a half of what it would cost anywhere 
else, when in comes Mr. Blank. He walks 
straight up to the unfinished job, and after 
a good look, he says something that would 
not do to set down here. After telling 
me for the sixth time that I am not a man 
of my word, and many other things that 
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would cause most machinists to change 
localities if their foreman spoke that way 
to them, he walks out with the unfinished 
work to take it to where he can get it 
done promptly. 

Mr. “Super” looks very serious and sud- 
denly remembers that his train is due at 10 
instead of 10.40. He walks out with the 
parting words, “I guess we shall have to 
leave that work rest till I get back”; and 
as far as I know, it is still resting. 

The above is not an every-day occur- 
rence; if it were, I fear that even Mr. Os- 
borne’s clever chats would fail to heal. 

R. J. BricKNER. 





Samuel Morey Claimed as the 
Inventor of the Steamboat. 

A recent article in the AMERICAN Ma- 
CHINIST, regarding the invention of the 
steamboat, leads me to present to your 
readers a name even less known in this 
connection than that of John Fitch, and to 
set forth, in a measure, the claims of an- 
other rival of Fulton. 

The name of Samuel Morey is rarely 
considered in the list of possible inventors 
of the steamboat, and yet records, both 
State and family, added to local tradition, 
seem to firmly establish that to him and 
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WORKING MODEL OF A STEAM ENGINE MADE 
BY SAMUEL MOREY. 


not to Fulton belongs the title to an in- 
vention which should give him the right 
to be honored by all men for: all time. 

He was born on October 23, 1762, at 
Hebron, Conn.; a State which can claim 
so large a share of the mechanical in- 
genuity of which Americans are so justly 
proud. His father, Israel Morey, moved 
when the son was a small boy to Oxford, 
N. H., on the Connecticut river, and here 
the embryo inventor was brought up. He 
early gave evidence of mechanical inge- 
nuity, and from his youth gave his atten- 
tion to the acquirement of scientific knowl- 
edge. Becoming interested in a project 
for making the Connecticut river navigable 
from Windsor, Conn., to Olcott’s Falls, 
two miles above White River Junction, 
Vt., at the village now called Wilder, he 
designed and built the locks at Bellows 
Falls.* 

Another evidence of his ingenuity is 
seen in the remains of log chutes on the 
mountains around Fairlee Pond, by means 
of which he lumbered successfully on the 
almost inaccessible heights, years before 


+ 


*I would like to know if any portion of 
these locks is still standing. Possibly some 
reader of the AMERICAN MACHINIST in Bel- 
lows Falls can give the information. 
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Napoleon used the same method in the 
Alps. 

He made numerous experiments in heat 
and light, and from 1780 on made fre- 
quent visits to Yale College to confer with 
Professor Silliman in regard to his dis- 
coveries. 

In 1790, with a view to steam naviga- 
tion, he made certain improvements in 
the steam engine to adapt it to that ser- 
vice. In 1793 he built a steamboat with a 
paddle wheel in the bow which carried 
two passengers at the rate of four miles 
per hour. This boat he took to New York, 
and spent three successive summers in 
operating it. 

After making several further improve- 
ments in his engine, and having placed the 
paddle wheel in the stern, he succeeded 
in attaining a speed of five miles per hour. 

It was at this time that Chancellor Rob- 
ert R. Livingstone, who had taken a great 
interest in the experiments, made Morey 
an offer of $7,000 for the exclusive privi- 
lege of operating steamboats on the Hud- 
son, which offer was refused. Thereupon 
another offer was made—said to be $100,- 
o00—conditioned upon a speed of eight 
miles an hour being reached, and includ- 
ing the same exclusive right. This offer 
stimulated Morey to still greater efforts, 
and on March 25, 1795, a patent on a 
“steam engine, which applied its power 
by means of crank motion and was adapt- 
ed to the propulsion of boats of any size,” 
was granted to him. This document is 
still preserved at Concord by the New 
Hampshire Historical Society. 

In the month of June, 1797, we find him 
with a much larger boat, with side paddles, 
built at Bordentown, N. J., on the Dela- 
ware. This boat was the most efficient 
yet tried, and was exhibited the same year 
at Philadelphia. 

Between 1790 and 1820 some seven or 
eight patents were granted to Samuel 
Morey for the application of steam or im- 
provements in the steam engine. 

His experiments had been so successful 
that he believed that all obstacles to steam 
navigation on a large scale had been sur- 
mounted, and plans were made for an ex- 
tensive system of freight and passenger 
boats. These plans failed on account of 
a series of misfortunes to himself and 
others interested. The last years of his 
life were spend on his estate on Fairlee 
Pond, at Fairlee, Vt. A few years ago 
the State legislature changed the name to 
Morey Lake, in somewhat tardy recogni- 
tion of the great inventor. 

Local tradition says that his first boat 
was sunk in this lake either by enemies or 
by the inventor himself in a fit of dis- 
couragement because he gained no mate- 
rial benefit from his work. By some it is 
spoken of as the Sabbath-breaker, they 
saying “she was launched on Sunday and 
sunk on Sunday.” It is certain that dur- 
ing the winter of 1892-93, just before the 
World’s Fair in Chicago, considerable 


time and money were spent in cutting 
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holes through the ice and grappling for the 
remains of the boat, the parties interested 
proposing to exhibit them at Chicago. The 
search, however, was unsuccessful, though 
it would seem that a more efficient method 
might have been employed. Possibly at 
some future day that beautiful body of 
water may be induced to yield up the 
secret so long hidden. 

A lineal descendant of Samuel Morey, 
living in the village of Fairlee, has in her 
possession a working model constructed 
by the inventor, as shown in the cut. It 
may be seen by close inspection that the 
cylinder, as the piston moves back and 
forth, is caused to revolve about a fixed 
crank—if a crank, when fixed, may be 
called a crank. I do not know whether 
this type of engine was used in any of the 
boats, though probably such is the case. 

Morey mentioned, to the day of his 
death, in 1843, that he gave the idea to 
Fulton, and that there was some sort of 
an agreement between them. It is certain 
that Fulton visited him at Fairlee previous 
to the launching of his (Fulton’s) boat on 
the Hudson, but Morey was unsuccessful 
in proving his claims, and to Fulton has 
been awarded the honor of having made 
one of the greatest inventions of all time. 

Davenport, Iowa. W. E. Morey. 





A Tool-Holder for the Lathe. 
The tool-holder shown in the sketch was 
designed for machining large gear rings 
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Section b-b 


A TOOL-HOLDER 


and inner rings for them, which were used 
on an automatic machine. The gray-iron 
castings for the rings are cast in tube 
form, with three lugs for fastening to the 
face-plate of a large gap lathe. The rings 
vary in diameter from 10 to 29 inches, ac- 
cording to the size of the machine. 

The tool-holder is fitted to the com- 
pound rest on the lathe, and fastened with 
T-bolts ab; the blocks c that hold the 
cutting tools are clamped securely with 
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the clamp gib d by the aid of cam levers 
e. A cross-section through aa illustrates 
the clamping device. The cam-lever posts 
f are tapped for the screws g, which give 
an adjustment for the cam levers; the nuts 
prevent the screws from working loose 
in the post. When unlocking the lever e, 
the spring A forces the gib out, thereby 
releasing the tool-block. Section b b illus- 
trates the construction of the tool-block 
more clearly, showing the gib k, which 
rests on the cutting tool. 

One of the advantages of this design is 
that you can grind and adjust the cutter 
easily, there being no necessity of taking 
the cutter out of the block. The.nut / is 
used to.adjust the tool after the latter is 
ground. Any number of blocks can be 
used, as the case may require. In machin- 
ing the rings, the blocks holding the rough- 
ing tools are first used as shown in the 
sketch; then the finishing tools are used, 
and lastly the block holding the cutting- 
off tool is put in, completing the opera- 
tion. The use of “Novo” cutters permits 
a high cutting speed, and in co-operation 
with the tool-holder good and rapid work 


is produced. A. C. LINDHOLM. 





Technical Ignorance in Strange 
Places. 

Corneil Ridderhof tells us at page 391 
in his entertaining way of the queer things 
in a technical paper (?). 
samples out of the shop: 


Here are a few 
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Section a-a 








FOR THE LATHE. 


I suppose “down East,” where the pro 
filer is in common use, it would be next 
to impossible to find a fairly good machin- 
ist who does not know what a profiler is. 
Some years ago, while in a large machin- 
ery warehouse—in the Middle States 
with the foreman of my shop, he pointed 
to a profiler and said, “Mr. Dixie, what do 
you call that machine?” 

“A I replied. “What is it 
for ?” “Yes, I know it’s for 


profiler,” 
“Profiling.” 
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filin’ but what is a pro?” 
was a fairly good toolmaker and had prob- 
ably worked fifteen years or so at the busi- 
ness. He made another break shortly 
after we bought our first universal mill- 
ing machine. He was “testing it,” 
cording to his statement, to 
whether it could be relied upon to do true 


Now this man 


ac- 
own see 
work. I saw him monkeying round, tap- 
ping the swivel with a rawhide hammer, 
then taking a cut on a piece held in the 
Then tapping at the 
and another cut was taken. After he had 
fooled away a couple of hours or so he 
came to me with the startling announce- 
ment that the milling machine would not 
mill square, that it was about 3 degrees out 
On investigation I found that he had a 
piece of gray iron in the vise. The end 
of this piece he had shaped up square with 
one side. When I found he 
had been taking cuts along one side of 
After each cut he tested with 


vise. m« swivel 


came over I 


the piece. 
the square, and finding it still “out” swiv- 


elled the table a little more, instead of 
setting the vise square. 

On another occasion a woman—the “in 
ventrix” of a sewing machine, and who 


had been intimately associated with things 
mechanical for more years than I—came 


to the shop to consult me regarding a 
“hat 
oped that a successful model had already 


that a 


sweat” sewing machine. It devel- 


few minor details 

The main castings 
all right, but had been 
As this pat 


been built, but 
required improving 
for the head were 
cast from a wooden pattern 
tern had been knocking around in damp 
places, it was badly twisted, and a new 
to the 
expected to 


pattern was necessary Owing 


thousands she 
of 


In 


many which 
sell, 
cheaper in the long run. the 
of conversation I happened to 

that I would order the wooden patterns 
with double shrinkage. “Double shrink 
what do you mean that, Mr. 
“Vou see, Miss Presserfoot, the 
shrinkage of iron is about % inch to the 
foot. So make the pattern 
about ™% inch to the foot larger than the 
finished machine is required to be. Then 
This iron cast- 
inch to the foot in 
this casting, 
use it 


iron patterns would, course, be 
course 


mention 


age ; by 


Dixie?” 


we wooden 


we get a casting from it 
ing shrinks about %& 
We then 
and wax it, and 
Of course an iron pattern will 


cooling. finish 


rust it then as a 
pattern 
withstand the rough usage in the foundry 
much longer than a wooden one. When a 
taken off this iron pattern, it 
also shrinks ™% inch to the foot, and as 
the two shrinkages have been allowed in 
pattern the casting 
“Mr. Dixie, 


deceived 


casting 1s 


the original wooden 


comes out the correct size.” 
I’m afraid I have been in you 
I was told till that 
you knew your business, but you don’t ex- 
pect It’s 


just a scheme to get more money out of 


and, now, believed, 


me to credit all that nonsense. 


me (she was at least candid) for two sets 
of patterns. It will be much cheaper and 


better to make the patterns the right size 
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and have the castings made of iron that 
has already been shrunk. They always 
shrink cloth before it is made up and I 
don’t see why they should not do so with 


iron.” DIXIE. 





A Handy Arbor—An Unsuccessful 
Mechanical Movement. 

The mandrel and drive for facing cyl- 
inders shown on page 665 is quite an in- 
genious arrangement; nevertheless it is a 
failure, so far as getting the best output 
of the machine is concerned. This, after 
all, is only the desired end in the average 
shop, to which all tools and appliances 
are but the means. If Beck wishes to se- 
cure the largest possible output from his 
lathe, let him cut off the swivel head of 
his mandrel, recenter that end, and, dis- 
carding his special drive, use the lathe 
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UNSUCCESSFUL MOVEMENT MADE 
SUCCESSFUL. 


AN 


dog, and studs in the faceplate. Then let 
him make another mandrel and another 
pair of centering heads, so that while a 
cylinder is being machined the mandrel 
can be removed from the one previously 
finished and another made ready. By this 
method the idle time of the lathe is limited 
to that required to lower one cylinder to 
the floor and to raise the next one to its 
place in the machine. 

A slight modification in the design of a 
tool or machine often spells the difference 
between failure and success—for instance, 
“An Unsuccessful Mechanical Movement,” 
at page 665. Had Mr. Willis used the 
slide herewith shown in place of the tram- 
mel connection, it is not likely that he 
would have had failure to report. The 


disk, crank-pin and sliding block d are as 
shown by Mr. Willis, d fitting the vertical 
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slot in the slide S. This slide should be 
rigidly secured to the rack either directly 
or by means of a bracket, and should have 
the lower end bored out, as shown, to slide 
on a guide rod secured in the frame of the 
machine. As the slide S moves horizon- 
tally, the clearance slot for the shaft will 
of course be a straight one, at right angles 
to the working slot. 

The other parts being unchanged, I 
have not thought it necessary to reproduce 
them. 

This arrangement would give the same 
speed in both directions, and as the move- 
ment of the rack is slowest near the ends 
of the travel, should give an easy reversal. 

Philadelphia. C. W. PitMAN. 





Indicating Machinist’s Dimensions 
on Drawings. 


I have been much interested in the 
articles at pages 561 and 694, discussing 
different methods for distinguishing the 
machinist’s dimensions from those for 
which he has no direct use. It is the 
custom in our shop to send drawings to 
the pattern shop before being traced, as 
there are often changes made in the piece 
before the pattern is finished. In tracing, 
all dimensions are omitted except those 
needed for the machinist. This works 
very well and the drawings return from 
the pattern shop in good condition, as the 
workmen soon learn to take care of them. 
The foreman of the pattern shop marks 
each piece on the drawing “Out” with a 
red lead pencil, as he checks the patterns 
with the drawing. This gives the draw- 
ing room a permanent check on the pat- 
terns, as the draftsman has only to look 
at the drawing to see if the pattern is 
finished. However, there are some ob- 
jections to having only machinists’ dimen- 
sions on the blueprints: If a forging is 
to be made, the drawing must go to the 
forge shop, and when it is returned to 
the drawing room it is pretty nearly 
ready for the waste basket. Sometimes 
the machine-shop foreman wants to know 
some of the dimensions not actually re- 
quired to machine the piece, and not find- 
ing these in the blueprint, he must go 
to the drawing room for his information. 

After reading some of the articles on 
this subject, the following plan occurred 
to me as being a good one, and having 
tried it I feel sure it will eliminate 
all the trouble and have no disadvan- 
tages. In tracing I made the machinist’s 
dimensions and the drawing with black 
ink and all dimensions not used in the 
machine shop with red ink. This makes 
a blueprint for the machine shop with 
the drawing and machining dimensions 
perfectly white and clear, while the pat- 
ternmaker’s dimensions are in the back- 
ground more dim but easily discernible. 
Any red ink will not do, however, as it 
requires a good carmine drawing ink ‘to 
make a good impression on the blueprint. 


I use Higgins’ carmine with excellent 
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results. This gives a blueprint which the 
machinist cannot mistake, as he uses only 
the clear dimensions, taking no account of 
the dimmer ones, the difference between 
the two being very marked. It requires 
a little more care in printing, for if over- 
exposed, the red-ink dimensions may be 
too dim. This plan would never have 
been formulated if articles in your paper 
had not suggested something in that line, 
and I have no doubt, from the results 
obtained, but. what the plan will be adopt- 
ed as regular practice in our shops. 
Regarding the material, number wanted, 

etc., of a piece, all our pieces are marked 
similar to the following: 

Worm Wheel St’! Forging. 

Two per Mach. No. 4286. 
This gives tersely all that is required 
to know of a piece, which drawing and 
dimensions do not explain. iL. eB. 





The article under the above heading, by 
“Nichols,” at page 694, is the first I have 
read on this subject, and therefore the 
system we use may have been discussed 
before in the AMERICAN MACHINIST. 

We believe in putting no other dimen- 
sions on a tracing than those used by the 
machinist. Nor do we finish marks, for 
by putting only finished dimensions on 
the tracing we do away with the necessity 
for such marks. This applies to all metals. 
The machinist therefore can make no mis- 
take, as the dimensions are for him only, 
and they give him all the information he 
needs in his work. This may appear as 
though we thought the machinist could not 
think for himself, but we find the men 
like it. 

When the piece is made of gray iron, 
and we need a pattern for it, we make a 
patternmaker’s drawing. This is done by 
making a print and putting thereon all the 
dimensions the patternmaker needs. These 
dimensions are put on the blueprint in 
black ink. This shows the patternmaker 
what part of the work is to be finished and 
what is unfinished. To explain this to the 
patternmaker we put a note on the print, 
also in black ink, where it cannot escape 
the eye, stating that the figures given in 
white are finished dimensions. We find 
that the men in the pattern shop like this, 
as it gives them what they want without 
looking for it. 

When a forging is used, we go at it in 
about the same way. We take the tracing 
and from it make a paper tracing of the 
piece blocked out in about the way we 
want it to go to the machine shop. The 
dimensions given on the forge-shop trac- 
ing are those that the piece will be finished 
up to, and a note is put on the drawing 
stating that the dimensions given are fin- 
ished dimensions. 

In doing the work in this way we find 
we save a great deal of time in each de- 
partment, and it also does away with a 
whole lot of distinguishing marks. Each 
man has what he needs, and therefore 
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does not have to waste his time and the 
foreman’s in trying to get things straight. 
Of course this method means a little more 
work in the drawing room, and the 
draftsman must be able to put himself into 
each man’s place; but then that’s what he 
is there for. There may be some disad- 
vantages in this method of doing the work, 
and, if so, I hope someone will point them 
out to me. Let us hear from some more 
of the drawing rooms and shops on this 
interesting subject. HENNING. 





A Formula for Milling Angular 
Teeth. 


For milling teeth of the form shown in 
the sketch, I -submit the following for- 
mula, where 
P=pitch of teeth, 

H = height of tooth, 

a=angle of cutter used, 

«=angle from vertical that the blank 
must be set to produce H or 
proper height of tooth. 

y= distance knee of, milling machine 
must be raised to give depth of 


cut. 
4) 
Then += y P x cotan. 7 
2 2 
xX cotan . 
4 ie 2 
and cos. += 7, 


To produce a tooth of this form it is 
necessary to use a cutter having a greater 
included angle than that of the tooth to 
be cut, and that the thickness of the cut- 
ter be equal to or greater than the pitch. 

In the work I had under observation 
and which called forth this formula, the 
pitch P was given, as was also the height 
of tooth H. 

The required factors were, the angle at 


- 











THE TEETH TO BE MILLED. 


which the blank should be set, and the dis- 
tance the knee should be raised to give 
the proper depth of cut. 

H. Hueu. 





An Intermittent Spur Gear. 

The line cuts show a pair of intermittent 
spur gears in three positions. The pecu- 
liarity about this gear is that although a 
dwell occurs, the teeth of the gear and 
pinion are in mesh at all times. 

The mutilated gear A is the driver and 
is secured to its shaft. A portion of its 
rim—dependent upon the length of dwell 
—is cut away. A segment B is mounted 


on the same shaft. This segment is free 
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to swing in the cut-away portion of A, 
and is held in place against the side of 
A by a collar on the shaft. The teeth of 
B match with the teeth of A in both of 
its extreme positions. B is held against 
the face C by a spring X. This spring is 
elastic enough to allow B to move as far 
as D. 

As the gear A moves in the direction of 
the arrow, it turns the pinion E. When B 
engages with E—the resistance of E being 
greater than the resistance of the spring 
X—the segment B remains stationary, 
while A moves till D comes in contact 
with B. During the time that B is at rest 
the pinion E is of course also at rest. As 
soon as D comes in contact with B, both 
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AN INTERMITI 


When B 
reaches a position where its teeth are no 
longer in engagement with the teeth of E, 
the spring X returns it to the face C. 
While this is by no means a new intermit- 
tent gear, | have never seen it in use in 


B and E begin again to move. 


a machine until recently. It was used 
as a feed gear for paper, the paper being 
cut during the dwell. The machine was 
Snediker, 139 North 
DIXIE 


built by James F. 
Seventh street, Philadelphia. 





The War of the Roses in the 


Twentieth Century. 


LANCASHIRE VS. YORKSHIRE. 

It is the usual thing, and only what is 
generally expected, when anyone is speak- 
ing about the engineering work of the two 
rival counties, Lancashire and Yorkshire, 
to hear everything from Manchester and 
district lauded up to the skies, while the 
work from Yorkshire is mentioned as 
“the Yorkshire-merchant article,” etc., ete. 

This sort of thing has reached such an 
acute stage that the average outsider be- 
lieves that if he requires a good machine 
tool he must go to Manchester or Sal- 
ford, or, at any rate, somewhere in Lan- 
cashire, as the Yorkshire makers make 
only “merchant” tools. 

To any Yorkshire man or anyone ac- 
quainted with the machine-tool industry 
of Yorkshire, the ideas of some people on 
this subject seem absolutely ridiculous. 
It is a fact worthy of note that a lot of 
these ideas are held in the Manchester 
district, and it is also a fact that if 
any Yorkshire mechanic is doing a job, 
and he makes a mistake, the act of recti- 
fying it (to make the piece do) is, nine 
times out of ten, called “Manchestering 
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it.” To enumerate all the firms in York- 
shire making good machine tools would 
be impossible in this letter, but one or 
two will not be out of place. To start 
with Keighley, there is the firm of Dean, 
Smith & Grace, one of the first firms in 
the world to make and put on the market 
special high-speed lathes, and who are 
at this writing working night and day 
making nothing else but this class of 
lathe. Then there’s Messrs. Darling & 
Sellers, who have supplied thousands and 
thousands of pounds’ worth of machine 
tools to the Lancashire textile machine 
makers, surely a remarkable instance of 

At Halifax 
we have Red 


sending coals to Newcastle 
poor, despised Halifax! 


A » 
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man’s, for planers and lathes; Butler’s, 
Asquith’s, Stirk’s and others. Going now 
Parkinson & Son, 


system is in full 


to Shipley, there is J 
where the limit-gage 
swing, where every revolving shaft is 
ground on dead centers, where the work 
men are provided with dining and read 
ing rooms, and where nearly three hun- 
dred vises are turned out every week, to 
gether with lathes, millers and other spe 
cialties of the firm. From Shipley we go 
to Leeds; here we have Greenwood & 
3atley, who make some of the neatest 
driven could 
wish to see. I think this firm was one of 
the first to seriously take up individual 


electrically tools anyone 


motor driving. I had the pleasure of 
looking around this shop a couple of 
years ago,and was wonderfully impressed 
by the general arrangement of the De 
Laval steam turbine department. Every 
machine tool in this department was 
driven by its own electric motor, which 
was built into the machine. In the equip 
ment were a couple of gear-cutting ma- 
chines for cutting the reducing gears of 
the turbines; these are spur gears, of a 
helical form, and the pinions 


cases make 


in some 
twenty-five thousand turns 
per minute 

A new and rising Leeds firm is_ the 
Bateman Machine 
whose high-speed planers every reader of 


Planing Company, 


the AMERICAN MAcuINIst will be more or 
less acquainted with. I understand this 
firm has several planers on order for 
Brown & Sharpe, Providence, R. I. I 
should think the above will prove that we 
have firms in Yorkshire who know how to 
build machine tools. I will now take the 
war into the enemy's camp, and will un 


1 


hesitatingly sav that we make better tools, 
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both for strength, convenience and gen- work well and showed notendencytoshear. the die bolster and punch holders so that 
eral appearance; we make as good a job It would have been much better practice in near the ends and on the rear side two 
of them, as regards accuracy and finish, a die of this sort and length to have made stiff setting or guide pins might have been 
and we employ more modern methods : 
generally ‘in their production. 
I am not going to mention any firm in 

particular, but anyone comparing the ma- : 
chine tools illustrated in the engineering 





press, will, I’m sure, for general appear- 


ance, give the palm to the modern Yorkshire QO Q) O 
tool. This has been shown to me plainly 2 sg - = 

by the different illustrations I have seen, ( Nee, eo “F — E 
showing machines used for high-speed j — 

cutting. They give you the impression G ee ¢ U 

that everything that possibly can must be A s B . 


made “to come in” (this may be the origin 
of the expression, “To Manchester,” men- 
tioned above). In Yorkshire, we should 
make a new machine throughout, not try ; 

and use every old bracket, bolt, etc., that = 
could be found (even in the great Man- 


S 
iS) 
S 














chester high-speed steel experiments an P 

old lathe was rigged up). For specializa- 

tion, I don’t think Manchester can hold \] 

a ca > us. There i rea fi i 

a candle to us. Where is there a firm in os man of ae 


the whole of Lancashire which can com- 
driven into the bolster to slide in the 


_ ; punch holder, thus practically “sub-press 
ing” the punch and die. 


ae , This letter is not intended to be a treat- 
Mild Sheet Steel 


064 Thick 
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FIG. I. THE BLANK—FULL SIZE. FIG. 4. END OF PUNCH AND DIE 


pare with the lathe manufacturing of atl 
Dean, Smith & Grace? The same might 
be said of Bateman’s planing machines, 
while there are two or three firms even 
in much-abused Halifax who put all their 
eggs in one basket, as it were, “and watch 


that basket.” YYKE. b oO ¢ 


Punch and Die for Blank of Intri- — Y ’ : 
cate Outline. ] | | 
Cc B \kF 


This is to tell of a punch and die for 7 —G an) a - 
Ali Punches Tool Steel Hard 


l 1 nae F—-1 
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blanking work .064 inch thick of mild 

sheet steel, as shown in outline full size rr 

in Fig. 1. The total perimeter of the piece, ' 

it may be noted, is about 24 inches. While } 
there are some points in the construction — 
which may not seem the best or most 
desirable, this punch and die were made 

to conform to the general shop practice 

of the customer, and being well built by a ri 


? 


very competent mechanic, they did their FIG. 3. FRONT OF PUNCH AND DIE. 
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ise on die construction, but merely to give 
a description of a tool as it was made and 
used, chiefly showing the method used to 
obtain an intricate, scroll-like blank in one 
operation on the ordinary “follow” dic 
plan, its greater cheapness being obvious 
when compared with that of a compound 
die, the making of which would also have 
necessitated much better equipment and 
facilities. 

is a plan of the die. Front and 
are shown in 


Fig. 2 
end views of punch and die 
Figs. 3 and 4. 

The tool is operated as_ follows: 
Punches E, D and F blank out the first 
holes in the end of the stock, which is 
then fed along so that pilots E’ and F’ 
engage in the holes punched by punches 
E and F, thereby indexing the stock for 
punches A, B and C to do their work at 
the second stroke of the press, the punches 
E, D and F, of course, punching another 
set of holes. The stock is then fed along 
until pilots E”, C’ and F” will enter the 
first holes made by punches E, C and F 
and pilots E’ and F’ enter the second set 
of holes made by punches E and F, again 
indexing the stock for the next stroke. 
At the third stroke large punch G com- 
pletes the blank, pushing it into and 
eventually through the die. It is apparent 
that after the second stroke of the press a 
blank is completed at each stroke until 
the length of stock is used up. 

The only legitimate objection to this 
method is that, for an obvious reason, the 
burrs on the edges of the blank are not 
all on one side, which objection is not 
very serious 4 most work, especially 
where it is buffed or finished afterward. 

TUNGSTEN. 





A Slot-Milling Rig. 

A number of slotted guide plates were 
taken, along with other machine parts, on 
a contract for some good customers, who 
knew enough to keep the easy work and 
job out the more difficult parts. When 
the specifications reached the scapegoat 
who, on the one side, never made stuff 
cheap enough and, on the other, was re- 
sponsible for all delays, poor work and 
incidental differences between the shop 
and their customers; who told his wife he 
was the foreman, but was variously known 
at the shop as “Jim,” “Jimmy” or “Here, 
You”; he pondered long and earnestly on 
the apparent problem of how to put a 
square-edged, smooth slot, 11-16 by 5% 
inches, in gray-iron plates 34-inch thick— 
and 2,000 of ’em. 

Meeting the “Dictator,” who qualified 
for that title in more ways than by mere 
daily conversation with his stenographer, 
he said, “Mr. W., how do you suppose 
I’m going to put these slots in and have 
the cost anywhere in reason?” “Oh, those! 

Thy, drill them or plane them or chip 

iem, or anyway you prefer, just so long 
as they are made as called for. I don't 
care how you do them; but ‘Here, You,’ 
bear it in mind, that you've got to get 
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those out of here in sixty days from day 
before yesterday. I figured a man could 
do about forty of those a day, and that 
would be fifty days for the lot.” 

With these 


tator’” retired to the office to “figure” how 


reassuring remarks the “Dic- 


many a day a man could make of som 
thing else, and “Here, You” said things 
to himself that can be expected when 
man the blue and white 
stripes is subjected to a tensile strain far 
beyond the factor of safety. 


who wears 


Two more days of desperation and the 


device shown in the drawing was pro 


duced on sundry envelope backs, and per- 














The Work 
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A Ratchet Tooth Drawing Instrument. 


esomeness of draw 


Lhe monotonous tir 


ing the teeth of a ratchet referred to by 
C. F. H. at page 770 might have been ob- 
viated by the use of what is called an 
eccentrolinead, which may be procured 
of the leading makers of and dealers in 
drafting instruments I have been using 
one for more than a dozen years and 
would not like to be without 
It consists of an ebony or German-silver 

rule 9 inches long, to which pivoted 
about 2 inches fro one end am arm, 
having a socket at its other end, through 
which a needle point is passed and 

\ \ 

\ 








The Cutter 


























A SLOT-MILLING RIG 


fected by chalk work on available castings 
The back gear on the spindle of a plain 
miller was removed and a crank pin at 
tached to the end of a shaft on which a 
gear corresponding to the quill gear was 
fastened gave the required rocking mo- 
The 


tion to the arm carrying the cutter 


cutter, made with teeth to cut both ways, 


was applied in the manner shown and 
worked about like 
“Here, You” got the work out at the 
rate of a hundred a day and the discov 
ery of seven additional gray hairs in his 
head detracted nothing from his appear 
O. B. SERVER. 


a file. 


ance. 


cured by a set-screw Sometimes the 


pivot is made to slide in a slot so as to 
be able to further vary the 
the needle point. As the arm is movable 
and 
the 


conse- 


pe sition of 


on its axis, the needle can be set 
clamped in any position as regards 
straight the rule; 
when the needle point is set in 


two edges of 
quently, 
the center of a circle, lines may be drawn 
to the 
any desired lateral distance from the cen- 


circumference which originate at 


ter, as when drawing the spokes of a 
wheel or the teeth of a ratchet. The edges 
of the rule are beveled in reverse di- 


rections, so that one will serve for pencil 
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work and the other for pen work. When 
wishing to use the instrument for large 
circles, I attached the arm to a 2-foot 
scale, which answered in every way the 
purpose of the 9-inch rule. 

From the above description it will be 
understood that the principle of the eccen- 
trolinead is identically the same as that 
used in C. F. H.’s device. I write this 
so that others who have similar work to do 
may know that such an instrument exists. 
I bought mine from Keuffel & Esser Co., 
New York. 


Wm. Cox. 





Making a Long Lead Screw. 


We had a lathe with a 40-foot bed, tak- 
ing 34 feet between the centers. The orig- 
inal lead screw for this lathe was made 
in another lathe, which took only 17 feet 
between centers. We supposed the lead 
screw of this latter lathe to be accurate, 
since it was made by one of the “old relia- 
ble” makers. The way we made the 4o0- 
foot lead screw in the 17-foot lathe was 
novel, to me at least. 

Instead of making the screw in as long 
lengths as possible, we made it all in 8- 
foot each turned 
down on one end, chucked and reamed 
out at the other and then secured together 
by a feather and two taper pins. Two of 
these lengths were coupled up together, 
beginning with the tail-end piece and the 
thread was cut up past the joint. Then 
the tail-end section was taken off, the 
third section was put on and the cutting 
proceeded as before up past the second 
joint. In this way we avoided using the 
worn portion of the lead screw of the 
short lathe near the head end. It was 
lucky that we did so, for, as it was, we 
had our hands full correcting the errors 
that resulted 

After we had the long lathe in commis- 
sion, using the screw thus made, we had 
cut some long screws for 
match machines. These were about 4%4- 
inch diameter and 2%-inch pitch, square 
thread. The nuts were quite long. We 
found that we could not cut a screw over 
which the nuts would run with an even 
“feel.” 

Our first thought was to get a new screw 
for the short lathe and go all through the 


sections. These were 


occasion to 


operations of making a new one for the 
long lathe. None of the local shops that 
realized what we were demanding was 
willing to try to furnish anything of the 
kind, and the bid which we did get from 
out of town set us whistling. It was ac- 
left to me to out of 
the hole, if possible. 

We had a shaft welded up as long as 
we could turn in the long. lathe, and this 
we turned as true and round as possible, 
straightened it with great care and pol- 
ished it to a good surface to show scratch 
marks. We struck a line on it 
lengthwise. 

We laid this shaft over on the planer 
table, which was just long erough for it, 


cordirgly get us 


also 
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one Saturday night, and the next morn- 
ing 1 came down early armed with two 
new Brown & Sharpe 3-foot scales. With 
the aid of these scales, a square and a 
scratch awl I graduated the screw blank, 
being careful to keep my hands off the 
scales and the screw. The graduating 
was done almost entirely by feeling, rest- 
ing the scratch awl in a vertical position 
in the graduation on the scale, bringing 
the square up to it gently and then mark- 
ing the screw gently, but plainly. The 
scales were clamped on wooden guides, 
as shown in cross section in Fig. 1. They 
were placed end to end and then shifted 
as necessary, care being taken that the 
one left in place was not disturbed when 
the second one was brought up against it. 
The sun did not get around to that side 
of the shop till after noon, so by start- 
ing early and keeping steadily at it I was 
able to graduate it while the temperature 
was practically constant. 

The next thing was to cut this screw to 
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set along in front of the lathe a board 
templet, represented by the dotted line g 
of Fig. 2. 
line, the line shown being no exaggera- 
tion. This templet was worked as close 
as it was possible for us to set the tool 
by the aid of a strong magnifier, to the 
graduations on the blank to be cut. Since 
4 inch of height of the templet meant 
less than .oo1 inch movement of the tool, 
we could have a rough templet for really 
quite accurate work. The templet was 
finally faced with hoop iron. We then 
went ahead and cut the screw, using the 
usual precautions of a sharp tool, evenly 
divided clearance and slow-working. We 
could work with safety for only two or 
three hours of the last of the afternoon, 
on account of the sun. The result was 
better than we had really expected with 
the crude means at our disposal, but we 


This was quite irregular in out- 


were getting along so well that we de- 
cided that we could do still better. 
We accordingly made a nut, as shown 























agree with these marks, using a lead in Fig. 3. This was really two babbitt 
screw, known to be imperfect to do it metal nuts, one in each end of a tube. 
4 
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FIG 2 
CORRECTING THE LEAD OF A LONG SCREW. 
with. Fig. 2 will help to show how this They were made to fit on the sides of 
was done. The usual split nut in the the thread only. We ran this double nut 


apron at a was left open, plate b was fast- 
ened to the outside of the apron, nut c 
was made to fit the old lead screw neatly 
and the adjacent ends of b and c were 
faced true. It will be evident now that 
if the lathe were geared up as usual and 
the lever d attached to nut c were always 
kept in one position the lathe would cut, 
other things being favorable, a duplicate 
lead to that of the old lead screw. Sup- 
pose, now, that at some graduation on the 
blank to be cut the tool fell short some 
hundredths of an inch. Raising lever d 
would move the carriage ahead till the 
tool matched the graduation. The avail 
able limit of movement of this lever was 
about 60 degrees, and the lead screw was 
14-inch pitch. This gave us a movement 
of 16 X¥ 4% = 


I-12 inch, or .083 inch 
Fortunately, the errors we had to correct 
this limit. We 
the whole length of the screw, roughly 
plotting the heights of the lever and then 


came within went over 


onto the lead screw and then set the nuts 
together endwise, so that they each bore 
on the the threads. 
We ground the screw, using fine emery 
and oil, till this nut could be set up to 
run without perceptible shake at any point 
along the shaft. We then cut the length 
of the nut to 12 inches and set the two 
babbitt nuts up close to each other and 
repeated the grinding, though we found 
but little to do with the shorter lengths. 
The 
though when using: babbitt on steel in this 


outside surfaces of 


use of emery is open to criticism, 
way, if any emery was imbedded in either, 
babbitt. We 
washed the screw thoroughly with benzine 
No 
came from several years’ use of this screw. 
We had no really accurate means of testing 
this screw, but many screws made from it 


it probably was in the 


before using it. considerable wear 


were used, without any criticism, by con- 
cerns that demanded very accurate work. 
I have since been told that the method 
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above outlined is substantially the same 
as is covered by a patent. Whether this 
is so or not it was original with me at 
the time, and I suppose that anyone might 
safely use it as I did for a single job. 

E. H. Fisu. 

Worcester Polytechnic Institute. 

[We have previously published accounts 
of methods of making accurate screws, 
in which the same principle as shown by 
Mr. Fish was employed, and some years 
ago a correspondent showed a variation 
of this which consisted of attaching the 
templet to the lathe carriage so that it 
traveled with the carriage. This templet 
thus passed under a lever which was at- 


tached to a screw which took the thrust 


of the lead screw. In other words, the 
lead screw in this case was held in posi- 
tion endwise by a thrust-screw, at the 
taiistock end of the lathe; a method of 
holding the screw which has now been 
generally discarded. But in this case it 


afforded an opportunity of applying the 
for accurate screw cutting in 
much the same manner 


correction 
as given by Mr. 
Fish, but without the necessity for mak 
ing a new nut to fit the screw. As the 
rotation of the thrust-screw by the temp 
let moved the lead screw endwise, in ac- 
cordance with the outline of the templet, 
the 
thrust-screw being of much finer pitch 
than the lead screw, made the templet eas- 
ier to make within the required limits of 


Ed.] 


and produced the same result, and 


accuracy. 





Expansion Reamer. 
The blueprint shows an expansion ream- 
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grind. The reamer was expanded about 
1-16 inch before being worn out. It took 
about nine hours to make a new shell. 

The reamer was used in a floating hold- 
er in the drill press and fed by power, 
about 1-32 inch per revolution. 


A. F. WISNER. 





Clutch-Shifting Device. 

A few weeks ago I was asked to design 
a device for shifting a loose pulley so as 
to lock and 
it. The only place 


unlock a clutch fastened to 


for attaching the de- 














Clutch may be fastened S | 
t t in the end 
of this | 
Sta ry Shaft : 
Oil-Well for 
Leoose-Pulley 
_ Hub 


One end of this piece 
the 


hole in the spindle 


was drilled and tapped—in center— 


standard A 


also inch 4 
inch cold-rolled—a little longer than the 


piece ot 


lathe spindle—was then threaded its full 
length. A square was put on one end 
of it, and the other end was screwed into 


the machine-steel piece and secured there- 


in with a jam-nut The long threaded 
part reached through the spindle and the 
threaded plug at the back The square 


on the end of the threaded steam served to 


adjust the stop by screwing it to or trom 









































CLUTCH-SHIFTING DEVIC! 
er which was designed for reaming gray 
iron. The holes were 2% inches diameter vice was at the end of a stationary shaft the chuck. When the correct setting was 
and 6 inches long. The reamer was found fastened to the side of the machine and obtained a jam-nut run up against the 
to work best having the flutes about 34 supporting a pinion and the pulley. The plug retained the stop in position. The 
inch long, slightly tapered % inch at the drawing shows what I did. I find it a’ range of this stop is greater than that 
end and about % inch straight, and the very neat as well as a practical device. shown by Pedro Re, and it is easier set 
rest stoned to clear, and having about Since then we have used the scheme on It was made for setting some plungers 
004 inch to cut. A is the shell, B the  self-feed rip saws to start and stop the for a rivet machine—while being turned 
expansion nut, C the lock-nut, D the feed mechanism }. A. &. tolength. They were 6 inches long and the 
shank. To expand, loosen the nut ( rnin tel ee limit of variation for length was not to 
screw down the nut B and tighten the A Stop for the Lathe. exceed .002. The plungers—made of cold- 
lock-nut C. At page 564 Pedro Re shows a very rolled steel—were first cut off in a cold 

An ordinary solid shell reamer was first handy stop for setting work to a fixed sawing machine about 1-16 inch longer 
used, but would ream only 15 to 20 holes’ depth in the chuck. Several years ago I than finished length 4 light cut was 
when it was worn about .oo1 inch below made a similar stop for a Hendy lathe then taken over one end in the lathe. 
size. As the size limit was .oo1 inch, the which I think possessed points of advan After all had been squared on one end, 

a . 
a Eee ” 
Be . - — L | \ 
ih \ 
4, —— 
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a, 
ar Se ee “f ) 3 
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EXPANSION REAMER 

reamer was then useless. The expansion tage over his. I fitted a plug (removable) the stop and carriage were secured in 
reamer reamed 250 to 300 holes. Ten to to the rear end of hollow spindle. This their respective positions and the other 


fifteen holes were reamed and then the 
reamer was expanded and the edges 
stoned. About every third expansion -it 
was found best to expand over size and 


plug was drilled through and tapped—in 
line with the spindle—™% inch standard. A 
piece of machinery steel about 4 


long was made a nice sliding fit for the 


inches 


ends of the pieces were finishe d, using the 
cross feed only 
° J 
The 


Way: 


setting was accomplished in this 


A correct length rod was gripped 
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lightly in the chuck—a split collet affair 
worked with a closer on the outside. The 
carriage was clamped in position and the 
tool was run over opposite the length rod. 
The was then the 
length rod just touched the tool. The 
jam-nut was then screwed up tight against 
the plug at the rear end of the spindle. 


stop screwed out till 


The front end of the stop had a small 
hole drilled in its center in case there 
happened to be a tit left on any of the 
plungers DIXIE. 





Cutters for Gun Boring. 

Recently passing through one of the 
large gun machinery works in England, I 
noticed a few wrinkles about the cutters 
used in boring large guns. I found that 
for roughing out the cutter was feeding 
in, which is of course starting from the 
muzzle and finishing at the breech, while 
for fine boring the cutter was fed out— 
that is, it commenced at the breech and 
finished at the muzzle. For rough boring 
the cutting takes place at the front and 
side of the tool; for fine boring the cutting 
takes place with the sides of the tool, and 
with the boring bar in tension you get a 
truer and more satisfactory job than when 
it is in compression. If the bore gets 
a little out of true in roughing—which 
would be very little, seeing that the bar 
is well supported outside the gun—it will 
be made true with the finish cutter, which 
is boring under the best of conditions. 
The cutting speed for rough boring is 
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were keyed to the traveling carriage, 
therefore did not rotate; the gun 
rotated by means of worm and worm- 
wheel in the headstock. 


was 
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Brass pegs G are let 
into the cutter holder to support it when 
boring, also the pegs allow the cuttings 


by two screws F., 


and water to escape. The lubricating is 











Y 


Tm 


} 
ae: 





| 























from 8 to 12 feet per minute, and for TOOLS FOR ROUNDING 
I 
é Taper 1 in 32 
c ; 
Mt B 
“t —} ¢ } 
\ E " 
s e 
a WY Ww 4 
Brass Pegs 
H 
: ! 
ne 2 | 
\ H- 0 0 J 
‘ - | ae —) X 
‘ j : ’ 7 S 
\ Jj Air. Hole x, } 
NSSSS 4 > C2 oi 
Fic. 1 
r Drift Hole 
\ 1 ~*~ 
wn 


SAX 














. : if | 
= * } 
WIT — — © 
i 
Brass Pegs - 
e2) | 
American Machinist 
£1G..2 
BORING HEADS FOR BIG GUNS. 


finish boring from Io to 16 feet per minute. 
The sketches show both rough and finish 
boring cutters which were doing satisfac- 
tory work. The boring bars in this case 





In Fig. 1 we have cutter holder 4, 


which is fastened to boring bar B by 
means of shank C and cutter D. The 
roughing cutter E is fastened to the holder 








| 
| 
American Uachinwt 


TURRET-HOLE EDGES 


done by means of a brass pipe which runs 
the whole length of the boring bar through 
a groove cut in the circumference of the 
bar. It will be noticed that the cutting 
takes place with the edges H H. 

The cutter holder for finish cuts, as 
shown in Fig. 2, is fastened to the boring 
bar by shank and cotter, and the cutter 
is let into the holder and set up by the 
hollow set-screws K. Like the roughing 
head this holder has brass pegs for sup- 
port when boring, and a lubricating -pipe 
running the full length of the bar. It will 
be noticed that the cutting takes place at 
both ends of the cutter, whereas in rough 
boring it takes place at the side and front. 
Jest tool for cutters, and 
mild steel for the holder, cotter and screw. 

OBSERVER. 


steel is used 





Tools for Rounding the Edges of 


Turret Holes. 

In this shop many round turrets for 
small screw machines were made annual- 
ly, and, as the machines were to be built 
well, and must nevertheless enter directly 
into competition with those of inferior de- 
sign, it became necessary to make a de- 
tailed study of each component part to 
devise the very cheapest way to secure the 
desired end without sacrifice in the quality 
of the workmanship. 

Time study of this particular part 
showed that it was not possible for a mam 
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to round the edges of the turret holes, 
with a 
satisfactory in 


would be 
than 
seven minutes per hole, or forty-two min- 


uniform radius, which 


appearance, in less 
utes per turret, when doing the work by 
hand. 

The jig and special tool shown in the 
sketch were at once gotten out, and from 
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Thread Dies. 


This table of dies 
shop where I 
time. The table 
and makes it 
machining all 
for a small 


raised that so many 














rABLE OF 


minutes per turret, for a skilled 
four 
for an unskilled man, 


forty-two 
the time reduced to 


minutes per turret 


workman, was 
and the uniformity and appearance of the 
work were vastly improved 
The accompanying sketches 
explanatory, the entire merit of the device 


are self- 
consisting in the contour of the guiding 
face of the cam bushing, which is simply 
ascertained as the intersection of two cyl 
inders. The shank of the fitted 
with a feather-key, and the cutter, driven 
by the key, slides upon the shank. The 
cutter has two lips, formed for the de 
fast to its 


tool is 


sired radius, and a guide roller, 
upper portion, controls the depth of cut 
The 


ot th tap 


i 


by its contact with the cam bushing. 


spring between the shoulder 
shank and the cutter head is stiff enough 
to hold the the but 


yields to allow the roller to follow the de 


cutter against cut, 


velopment of the cam. The extreme end 
of the shank is provided with a pilot which 
acts as a guide in the hole of the turret 
and a retainer for the cutter when not in 
use on the machine 

Lucien I. YEOMANS 

ELMER BowEN 
Chicago, III 
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has 


am employed 


possible to make 
sizes to standard 
shop the objection 


Hole P 


Hole G 


Hole 


iloles 
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Device for Locking Adjusting-Screws 
and Shafts. 


Chis is device for automatically lock 
ing adjusting-screws and shafts. holding 
them rigid wherever set. The part A is 
the shaft, or screw, which is required to 


be held rigidly just where it is set 
Flanges aa are turned solid on shaft 
and far enough from the end to allow a 


The 


C leat ance 


slot b is cut 
at bot 


and paw! 


for wheel B 


bearing 


sufficiently llow 


deep to a 


tom for lugs c and d on pawl ¢ 


releasing bar D 


he pawls should be put in position, as 


shown in the assembled view, and peened 


fast while being turned to the inside diam 


eter of friction cup E; they may then be 


removed and relieved at the shoulder un 


til they swing back far enough to increase 


the diameter .02 or .03 inch. The member 
E is screwed into the frame carrying the 
screw to be locked. The parts C and D 
may now be put in place; also the spring 
nd pi lhe shaft is next put in posi 
tion, passing through / Then the wheel 
Bis mow on the end of the shaft and 
B 
7 
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held in position by screw g, so that pins 
h are just above the releasing bars D. 
Wheel B must be a nice working fit on 
the end of shaft 4; also on the outside of 
cup E. 

Now, it is plain that by turning B in 
either direction, pins A are made to bear 
on bars D and force them toward the 
center, thus releasing pawls C from the 
inner wall of cup EZ, and, the screw is then 
free to turn. Upon releasing the wheel 
B, the springs e forced the pawls out into 
contact with /, and the shaft is again 
locked. 

Upon examination, it will be found that 
any attempt to move the screw by other 
means than wheel B will meet with stub- 
born resistance from the pawls in contact 


with the friction cup. A. S. LAmp. 





Making Air-Cooled Motor Cylinders. 

To produce really perfect castings of 
air-cooled motor cylinders all operations 
on the patterns and in the molding must 
be carefully and thoroughly carried out. 
The cores are made to fit their prints ex- 
actly, and are so designed that they can- 
not be placed in the mold except in the 
position in which they are wanted. The 
pattern has taper and leaves a perfect im- 
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THE CASTING. 


FIG. I. 


no mending up of the mold 
should be attempted. 


The method employed in getting cylin- 


pression; 


ders like Fig. 1 gave excellent results, par- 
ticularly the way in which the cores were 
assembled and placed in the mold. 

The pattern, Fig. 2, is split and the 
radiator ribs are not turned up with the 
pattern, but are fitted into suitable recesses 


turned on the body of the pattern. No 
part is without sufficient taper. When 
finished the pattern has three coats of 
shellac applied, being carefully rubbed 


with fine sandpaper after each coat of var- 
nish, until a highly polished surface is 
obtained 

3 and 4 show the cylinder head 
The 


Figs. 
and the body and valve coreboxes. 
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head corebox contains the radiator ribs 
for cooling the cylinder head. A metal 


plate with ribs attached was cast for this 











box, to avoid having these frail ribs 
\ 
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FIG. 2. THE PATTERN, 


marred when ramming up the cores. The 
plate is shown in Fig. 3 at C. The main 
corebox, Fig. 4, is provided with a core 
iron for each core in order to properly 
support the valve and exhaust openings. 
These irons are cast sufficiently light so 
that easily broken when 
cleaning the castings. Fig. 5 the 
cores assembled ready for dropping into 
BBB are prints or supports, 


they may be 


shows 


the mold. 
so that no trouble is experienced in plac- 


ing the core. 
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FIG. 3. CYLINDER HEAD COREBOX, 


The sand may now be filled in and the 
tucked the usual 
manner, care being taken not to strike any 


mold and rammed in 


of the nails. A perforated plate is bedded 
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on the back of the flask, which is turned 
over, and the same process is repeated 
with the top part. A plate being bedded 
on the top and the flask lifted off, the 
joint is carefully swabbed, the pattern is 
rapped and drawn and the mold placed in 
the oven to dry. About one hour is ample 
time to make a mold and about one hour 
in a core oven is sufficient to harden the 
mold ready for coring. 
of the drag portion of the mold, the pat- 
B is the runner 


Fig. 6 is a view 


tern having been drawn 
and C riser. 
all molds just when the metal is ready, to 


It is good practice to core 


avoid any dampness or steaming of the 
GEO. BUCHANAN. 


N. Wales 


mold. 
Wrexham, 





Work Benches Covered with Linoleum. 

Here, in Germany, I have come across 
one thing which is entirely new to me, and 
for use 
Hanson 


which seems to be well adapted 
in shops doing light work. A. P. 


























covers all his work-bench tops with a 
heavy sheet of linoleum, which gives a 
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FIG. 4. MAIN COREBOX, 


surface of surprising durability and yet 
their 


when necessary. 


allows of being easily recovered 
The bench is constructed as usual, ex- 
cept that pine may be used instead of hard 
wood for the top. The pieces for the top 
should be tongued and grooved, and all 
holes filled; plaster of Paris works well 
if the holes are small 
3% thick, 
and of the best quality, such as is used 


The linoleum is about mm. 
Roughly, the price paid here 
It is applied 
to the bench by gluing the edge next the * 


for floors. 


is about $1 a square vard. 


workman for about 3 inches, and securing 
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over night. The edge, which has been 
allowed to project slightly, is then 
trimmed flush with the bench, and the 


other edges held in place by strips ar- 











B 
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FIG. 5 THE ASSEMBLED CORE 


ranged to allow the linoleum to move un 


der them as the wood top shrinks. The 
linoleum is stiff enough to lie flat at all 


times and smooth, 


elastic surface, entirely 


presents a slightly 


free from hiding 


places for small screws, etc 
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FIG. 0 HALF OF MOLD. 


Two benches which have been in use 


five years, while of course marred some- 
what, still present a very good appearance, 
and the of 


front edge, which is 


even 
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course subjected to the hardest wear, is 


in better shape than a _ hard-wood top 


would probably be after the same usage. 
Wait. 


Charlottenburg, Germany 





A Formula for Foundry Ladles. 
The design of foundry ladles, while not 
a very difficult matter, is one of consider 
able importance when the carrying of tons 
of molten metal is concerned It is a 


problem that gets no assistance from thx 
the 


ory as ladles must be designed to 
stand rough usage and knocking around 
rather than to merely withstand the 
pressure of the liquid metal. Conse 
quently we can only be guided by cur 
rent practice and such formulas as may 
be deduced therefrom. In the tables her 
with the inside top diameter is used to 
obtain the other dimensions, and the fol 
lowing empirical formulas used through- 
out: 
Bottom diameter, D,=0.9D 
Height, Hf =095D 
‘ ' , ‘D 
Space for slop, S=* 
. 
. . ws, 
Daubing on bottom, 2 = v 
3 
; : D 
Daubing on sides, C= 
4 


The second table gives the size of mills 
to make the 
A of the bot 
chordal 
to 


sheets which are necessary 
sides and also the diameter 
The 
given 
all in 
be that the 


on the outside must be countersunk to al 


tom before flanging and 


versin distances are also aid in 


laying out. Dimensions are inches 


It should remembered rivets 


low the band being slid on, and also that 


vent holes should be punched in the head 
before riveting the ladle together 
Joun D. Apbams 


Phoenix, Arizona 





How to Make Steel Stamping Letters. 
The following kink may be interesting 


to those of your readers who have occa 


sion to frequently use the letter and figure 


punches such as are in use in almost 


doubt 
are others like myself who have at times 


every toolroom. I have no there 


found one or more of the punches spoiled 


through having been used 


> 
3879 








was used very much, and it consequently 
became worn out first. "After the fellows 
had managed with the old one till it was 
impossible to tell what letter it was, the 
firm would suddenly get generous and 
gladden the hearts of all concerned by 
sending around to the makers for a new 
one But such generous outbursts were 
few and far between; they would rather 
D D H Ss B ( I | Capa 
12/108 114 1.73 | 1.1 8 157 
3 | 11.7 | 1 180 | 2. W) ‘ 24M 
14/126 13.30] 18 4 MiSs 
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~ , 6.00 4 1 Ww) 
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TABLI I DIMENSIONS OF FOUNDRY 

LADLES. 
I r 
Di v | v M N Li wi/alPiligzio 
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TABLE II DIMENSIONS OF SHEETS FOR 
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see the appearance of the work spoiled by 


spend a few 


Now ig od \ y to get overt this Pp 
difficulty is to make what we call a 
ter block the first place you get 
t each of letters and figures that 
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1 upon some- 
thing hard l remember one concern I 
was connected with had several sets of 
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FOUNDRY LADLE AND 
letters and figures in the toolroom, but 
not one complete set One had often to 
borrow from other sets to get what was 


. 
required. It so happened that letter “A 


HEETS FOR FORMIN 


make a deep and clear impression. | 
luced the 


tool 


these are master 


Obtain a piece of steel about 1 


thick, and of a suitable length and w 


cr ppc rs 


unch 
mas 
rive 

will 


rom 


blocks 


inch 
idth, 
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of the punches. 
drive each 


depending on the size 
Machine this all then 
punch into it, leaving a deep and clear 
impression; harden it, and take off a light 
skim with the emery wheel, and it is ready 
for use. When a punch becomes worn out, 
obtain a piece of tool steel and shape it 
the same as the old punch, and anneal 
it. Then drive the end into the impres- 
sion in the block that you wish to copy, 
after which file out the outline and harden 
In this way a 


over, 


and it is ready for use. 
spoiled punch can be very quickly replaced. 
Some would think it would -be best to 
drive the steel into the block hot; how- 
ever, I find better results can be obtained 
with it cold, but it must be annealed. 

The above is the method employed by 
some firms manufacturing ammunition for 
small arms, tlie ends of which are marked 
in the press in conjunction with another 
operation. For this a considerable number 
of punches are required; they can be 
produced in this way cheaper than they 
can be bought outside. CuHerry Rep. 

England. 

[While this way of producing steel let- 
ters is very good, it is generally contended 
by steel stamp makers that for severe 
service steel letters should be cut without 
driving into a matrix. The upsetting of 
the steel is said to detract from the wear- 
ing qualities of the letter or figure.—Ed.] 





Plugging Holes in Ships’ Bottoms, etc. 

It is not at all uncommon for rivets in 
ships’ plates to shear in two and drop out. 
While it’s an easy matter to replace them 
—either with another rivet or a bolt and 
nut—when this occurs above the water-line 











FIG, i 
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PLUG FOR HOLES IN PLATES. 

and where both sides of the plate are ac- 
cessible, the matter becomes difficult when 
only one side of the hole can be worked 
from. In a certain ship in which I was, the 
rivets near the keel had a cheerful habit of 
shearing off and dropping to the bottom 
of the In port these were usually 
stopped by taking a thin stick, tying a 
long string to it and pushing it through 
the hole. After it had floated to the sur- 
face a bolt was tied to the string so that 
it would be pulled, threaded end first, into 
the hole. This was a tedious job amid- 
ships, owing to the flatness of the aver- 
age ship’s bottom at that part. Mr. Ken- 
nedy, who does the repairs for the Red 
Star boats, devised a bolt which could be 
entered from one side of the plate and 
made perfectly secure. This bolt is equally 


sea. 
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applicable for boiler leaks, for instance, 
in the furnace. Fig. 1 shows the taper- 
headed bolt. The greatest diameter of the 
bolt head is a little less that the size of 
the hole to be plugged. B 1s a copper or 
lead sleeve, a little less in diameter than 
the hole it is to plug. It is slightly deeper 
than the thickness of the plate to be 
plugged. The bolt has on it an ordinary 
nut and washer. At Fig. 2 is 
section of the plate E and a section of the 
bolt A and the soft sleeve B after the nut 
has been tightened up. In the case of a 
repair in a furnace, at first glance one 
would be inclined to say that the nut and 
bolt end would soon be burnt away, thus 
rendening the job ineffective. But even 
were the bolt end and nut burned away 
the boiler pressure would probably keep 
the head tight in its seat in the soft sleeve. 
DIxte. 


shown a 





Piano-Wire Piercing Punches. 
At page 777,may be found a paragraph 
regarding the strength of piano wire. I 
would like to add a few words with ref- 
erence to the use of this wire for piercing 
holes in sheet metal. 

It sometimes happens that it is a hard 
matter to make a piercing punch hold 
its own, particularly when piercing a hole 
of the same diameter as the thickness of 
the meial; or when the metal is unusually 
tough. It has been that 
after trying various kinds and styles of 
punches that one made of piano wire beats 
the others by a mile. 

Making a piercing punch out of piano 
wire is a rather mean job, but it some- 


my experience 


times pays ten times over. 
C. F. Emerson. 





High-Speed Loose Pulleys. 

It is “ticklish business” for a man of 
one trade to attempt to give advice to 
one of another, but we of the wood- 
working fraternity feel that machinists 
have so little direct experience with high- 
speed machinery that they are apt to 
overlook, or to dwell too Ilfghtly upon, 
some of the requirements of that class of 
work. 

It is probable that few machinists have, 
indeed it is almost impossible that they 
should have, any just conception of the 
difficulties met with in running a lot of 
loose pulleys, day in and day out, at a 
speed of 900 revolutions per minute and 
upward, and under heavy and tight belts; 
so a word spoken without pedagogic intent 
but with a desire for a better mutual un- 
derstanding, from one who has had just 
that experience for many years, can hardly 
come amiss. 

My experience with loose pulleys would 
to indicate that the difficulty with 
might be eliminated at a cost of a 


seem 
them 
very few cents for each over that of the 
cheapest and simplest form now in use, 
and with much less expense than is gen- 
erally gone to in high-grade machines. 


The special condition with loose pulley 
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bearings is not that they consume more 
oil than others, but in the difficulty of 
getting oil on to them and making it stay 
there—the lack of a drop of oil in the 
right place at the right time. If a machine 
is started up and the loose pulley is held 
while oil is put in the hole and allowed 
to work thoroughly into the bearing, it 
will, provided it is loose enough, run sat- 
isfactorily for several hours; though, even 
then, the oil has a tendency to be thrown 
imniediately outward through the same 
hole where it was put in; while, in order 
to make this method at all effective, there 
is also required an expenditure of time 
and care which is rarely, if ever, given. 

The placing of a loose collar or bush 
between the shaft and the pulley hub helps 
matters, in that it provides a safety valve; 
but a safety valve is useless unless it is 
kept in working order, and we still con- 
front the same old difficulty of lubrication, 
reduced one-half as to frequency, it is true, 
but there just the same. 

The 


sisting usually of an oil reservoir in the 


many “self-oiling’” devices, con- 
hub of the pulley, are excellent if they 
are that the oil 
easily accessible for cleaning, and if such 
holes, together with the reservoir itself, 
are carefully cleaned before each refilling ; 
over and over 


arranged so holes are 


otherwise the oil is used 
again, the hole becomes plugged and trou- 
ble begins. 

In my own the 
trouble I have ever had with loose pulleys 
has been on machines of the highest grade, 
where the pulleys were very nicely fitted. 
A case in point is that of a molder, one 
of the most perfect and finely made ma- 
chines I ever saw, and on which the loose 
pulley had a bearing as smooth as glass, 
fitted so that a feather’s weight would 
turn it, and it couldn’t be forced to make 
the slightest noise when well oiled; yet, 
though I took it off and carefully applied 
the best of oil starting up, it 
wouldn’t run for two hours without stick- 
ing fast. The trouble was that the_ pulley 
was so very nicely fitted that there was 


experience greatest 


before 


no room between it and the shaft for the 
The 


remedy was to file the shaft down a little; 


film of oil necessary for lubrication. 


a coarse job, but effective. 

I have since learned, in such cases, to 
file an oil channel in the shaft, beginning 
at the point where the oil hole enters, 
and running helically outward, both ways, 
nearly to the outer end of the bearing. 
You cut these oil channels in all stationary 
bearings, why not in those of loose pulleys ? 

Fitted loosely enough to allow for a 
suitable oil film, or with oil channels as 
here stated, and with any Simple and easily 
accessible device which will supply a drop 
or two of oil per day, a loose pulley will 
run just as well as any other bearing. 

There is really no occasion for much 
fine fitting in the case of a loose pulley; 
but, if your mechanical esprit de corps 
will not permit a loose fit, then a very 
few cents will pay for the oil channel and 
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provide a simple and effective oiling de- 
vice, effectually removing the cause of a 
lot of “cussing,” which, though it may 
never reach your ears, cannot but have 
a deleterious effect on your pockets. 
W. D. Graves 
3rowns Valley, Minn. 





Note on the Retention of Existing 
Standards with the Metric 
System. 


BY ERNEST R. BRIGGS. 

The subject matter of this short note is 
not controversial in the ordinary sense 
of the word; the problem of dealing with 
existing standards in the application of 
the metric system is one upon which 
diversity of opinion can, and does, reason- 
ably exist, and what follows must be 
taken purely as the personal opinion of 
myself, offered with great diffidence, and 
not in any way as representing the gen- 
eral opinion of metric advocates, with 
which it may or may not coincide. 

At the end of last year Mr. Halsey 
asked me for an opinion upon the sug- 
gestion that established sizes in bolts, 
pipes, shafting, etc. should be kept as 
they are, but measured in millimeters; 
“that we forget a %-inch bolt as such 
and call it a 19.05-mm. bolt, and similarly 
that we call a 14-inch bolt a 31.75-mm. 
bolt,” etc., etc This suggestion, Mr. 
Halsey said, seemed to him “extremely 
impracticable.” I replied, agreeing with 
Mr. Halsey, and said further that “such 
a proceeding would be detrimental to the 
successful application of the metric sys 
tem.” In what follows an attempt is 
made to give as succinctly as possible 
the reasons which lead to this conclusion 

The most important standard is without 
doubt that of screw threads; and it may 
be remarked in passing that the causes 
which called the present standards into 
existence are calling for the reduction 
of these same standards to one inter- 
national standard. In America the de 
signer has the option of two standards, 
the Sellers and the S. I.; similarly in Eng 
land there are the Whitworth and S. I. 
Now, the Sellers and Whitworth are 
based upon the inch, a fact which no 
argument can get over; how can they 
be made metric? For metric work, pure 
and simple, there exists a proper sys- 
tem of screw threads ; for practical reasons 
the Sellers and Whitworth must be re 
tained, but only until such time as they 
can be superseded by the S. I. They 
will therefore be merely transition threads, 
to be kept on sufferance. There is also 
the fact, which it is better to look in the 
face, namely, that supposing the sizes 
could be expressed in even millimeters, 
nothing could wipe out the existing names 
from the language of the people. It 
would be an absolute failure, therefore 
do not attempt the impossible only to 
bring the metric system into disrepute. 
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But are there any objections to the 
retention of the Sellers and Whitworth 
threads during the transition period? 
None whatever; indeed, the opinion may 
freely be expressed that the very facility 
with which they can be adapted to metric 
work will tend to keep them in use long 
after the normal transition period is past 
A screw thread has to fit nothing but 
its nut; all other sizes may be metric 
A 1-inch bolt is used in tension to fasten 
two pieces together, the hole is either 
cast or drilled, but in either case, whether 
the body of-the bolt be 1 inch or 26 
millimeters, the hole is cast to, say, 29 
millimeters or drilled to, say, 27 milli 
meters. Where is the difference? Take 
the case of coupling bolts in shear; 
the body of the bolt is fixed to a metric 
size, say, for instance, 55 millimeters 
diameter; the duty of the nut is merely 
to prevent the bolt from slackening back 
cut of the coupling; the thread can there 
fore be made 2-inch Sellers Where, 
again, is the difficulty? 

A line of steam or exhaust pipes can be 
made for a power station, every single 
dimension required for their manufacture 
being metric. Yet the bolts can be bought 
from a firm who need not have ever heard 
of such a thing as a millimeter 

To those who use the metric system 
day by day, in designing or constructing 
machinery, many of these so-called diff 
culties are childish. The existing screw 
threads can be used by a firm which does 
not possess a single gage in inch meas 
urements. All work requiring to be a fit 
is made to even millimeters, and in black 
bolts no one cares a brass farthing whether 
th: body is measured in inches or milli 
meters, because it is well known that it 
cannot be an even size in either, except 
by accident 

Much the same may be said of gas 
threads Everybody knows that a %- 
inch pipe is 44-inch bore, and hardly any- 
one can say from memory what the actual 
outside diameter is. No one wants to 
know and no one cares; it is a ™%-inch 
pipe thread and all are perfectly aware 
that there is no ™“%-inch anywhere about 
it, yet that is the “size.” And for the 
present metric users get along v ery 
well with it, and hope that the Con 
tinental people will not fix a metric, stand 
ard until! American and English engineers 
are entitled to a leading share in _ the 
fixing. 

Shafting, however, is another matter 
When the metric system has been definite 
ly recognized by English-speaking engin 
eers, the rolling of shafting to inch sizes 
should be completely superseded by metric 
sizes No sh p, except of the one-horse 
kind, has only one size of shafting, and 
what does it matter whether a 3-inch shaft 
is in one part of the shop and a 100 mm., 
instead of a 4-inch, in another? Many 
pulleys, particularly the wood ones, ar 
fitted with a split bush, and hence it costs 
nothing to shift a pulley from a 3-inch 


shaft to an 80 mm. one, or from a 100 
mm. shaft to a 4-inch one. 


Althous 


reference may be made to standards other 





yutside the scope of this note, 


than screw threads and shafting, such, for 
instance, as automat couplers ind so 
forth. Surely no one would contend that 
an M. C. B. coupler could not be mad 
without a single inch dimension, which 
coupling would engage with perfect sat 
isfaction to any other M. C. B. coupler 
[he same applies to many of the existing 
standards; they will not be changed, but 
will be made to metric dimensions within 
the manufacturing limits 

The above remarks are not intended to 
be either complete or final, and although 
they have been written at the suggestion 
of Mr. Halsey, whose opinions upon the 
metric question I consider to be entirely 
erroneous, yet it 1s hoped that reasonable 
discussion may lead to the better under 
standing of the claims of the metric sys 
tem, and the removal of some of that bit 
terness which most deplorably has crept 
into the question. 

Rugby, England 
Wear of High-Speed Engine Bearings. 

\s an illustration of the small amount 
of wear in machinery bearings, even 
when running at considerable speed, pro 
vided the bearings are of sufficient area, 
with true surfaces and well oiled, we hav: 
been advised that a high-speed engine, 
which was supplied for the electric plant 
at Digby, Nova Scotia, in June, 1892, has 
been running on an average 10 to 12 
hours each night until replaced by a larget 
engine, Over I3 years 

The engine is of the Robb-Armstrong, 
high-speed, center-crank type, designed by 
E. J \rmstrong, M.E., the cylinders 
10% inches diameter and stroke 12 inches, 
speed 275 revolutions per minute Phi 
main bearings of the crankshaft run in 
solid sleeves or shells, lined with babbitt 
the journals of forged steel 376 inches 
diameter by 12 inches long, were ground 
and lapped, the shell being two-thou 
sandths of an inch larger than the shaft 
journal, to allow for oil. The journals 
were oiled continuously by ring oiling and 
oil-cups to keep up the supply, The shaft 
journals, which have not had anything 
done to them since the engine was 
started, were in good condition, and show 
a wear of only one-thousandth of an inch 
The shells or sleeves were replaced six 
and a half vears ago, and during that time 
show wear of only six-thousandths of an 


inch. The crank-pin for thirteen years’ 


running, was reduced only seven-thou 
sandths of an inch at the center and five 
thousandths at the ends The steam 


valve, which is of the “Sweet” flat bal 
anced type, was reduced only three-thou 
sandths in thickness by wear, and, when 
scraped perfectly parallel and true, was 
only five-thousandths under the original 


$17e 





S82 


AMERICAN MACHINIST 


Issued Weekly by the 
Hill Publishing Company 
505 Pearl Street, New York. 


Also Published at 6 Bouverie Street, London, E.C. 


Correspondence on mechanical subjects solicited and paid for, 
Name and address must alu ays be given—not necessarily for 
publication. 

Address all business communications to the American Machini-t, 
York, 


he addressed to the Exlitor. 


505 Pearl Street, New Matter for reading columns may 


Subscribers can hare address changed at will, Give old and 


new addresses, Date on wrapper denot:s end of month in which 


subscription expires, 


Subscription price $4 per year, postage prepaid, to 
North America; $5 in all foreign 
Europe and Brit'sh in 
Eastern Hea isphere. 


any post office in 


countries except po :sessions 


The AMERICAN MacuHInist Co., Ltp., 6 Bouverie St., 
London, E. U., will serve all subscriptions for Europe 
and British possessions in Rastern Hemisphere. Price 
For all other countries in 
Eastern Hemisphere, 35 Shillings. 


30 Shillings for England. 


No back numbers beyond current year. For sale by all 
newsdealers generally. 


Entered at New York Post Office as mail matter of the 


second class. 


Cable Address, ‘“‘ MAcHIntstT,” N. Y. 
Lieber's and A B © Codes, 


During 1904 the AMERICAN MACHINIST 


printed and circulated 1,047,250 copies, an 
average of 20,139 per issue. Of this issue 
18,000 copies are printed. None sent regu- 
larly free. Nane taken back from news- 
stands. No back numbers beyond current 
year 

Contents. PAGE 

Automatic Gear Cutting Machine for 
Spur and Bevel Gears........... 855 

Legal Notes—The Unguarded Ma- 
Geiery CHGCStION. ...6.0. 5650s ess 857 

An English Two-Spindle Radial Drill 
and Some Workshop Gages..... 858 
BHO Etiction CHPCH Ls)... 5.00000 s5 + OSD 

Making an Increased-Twist Rifling- 
See Ceri ee.. Tie Mig Pam Seat 

Armor Plate Nut-Facing and Cham- 
Sg gt a 
The Industrial South................ 864 
Special Alternating Feed for Punch. 866 


Letters to the Editor: Filing Fixtures 
.... Troubles of the Small Shop 
Boss... Morey Claimed 

as the Inventor of the Steamboat 

...-A Tool-Holder for the Lathe 


... fechnical Ignorance in Strange 


. Samuel 


Piaces.... eRe ve eee 007-881 
Note on the Retention of Existing 
Standards with the Metric System. 881 
Wear of High-Speed Engine Bearings. 881 
Government Chimneys Also to be 
Smokeless. lide ps5 hg ite kaa tah. 
The Geography of Good Work...... 882 
Present Standards and the Metric Sys- 
inet vevacnk «3 882 
a a 
New Tools and Machine Shop Appli- 
OND ef ces Fed bie hie ee tere sae 
Excerpt of a Report of a Certified 
Test of a Westinghouse-Parsons 
Steami TOFD... .ciccccesosacss OO 





AMERICAN MACHINIST 


Government Chimneys Also to be 


Smokeless. 

At the Scranton meeting of the Ameri- 
can Scciety of Mechanical Engineers, dur- 
ing the discussion of Professor Benjamin's 
paper on “Smoke Abatement,” there was 
some reference to the chimneys of the 
New York Post Office, which were point- 
edly accused of being very smoky, and 
the reason given for this was that it was 
supposed that, being Government chim 
neys they were exempt from local regula 
tions as regards the manufacture of smoke 

We note that the Court of Appeals of the 
District of Columbia recently made a de 
cision with regard to certain. Government 


huildings in Washington, mm which the 
court decided against the Government 
and that the power plants of certain 


be to avoid 


smoke, the same as the power plants of 


buildings should required 


private concerns. “There is not,” said the 
Court, “to be one law for the official and 
another for the private citizen with refer- 
ence to the same duty equally incumbent 
upon all, and which requires the equal 
obedience of all.” This would to 
be wholesome doctrine, and we would like 


seem 
to see it applied not only to the post 
office, but to mail wagons in the city of 
New York and to every other function of 
the Government which is required to be 
carried on by employees associating with 
or doing the same things that are done by 
There 


or on behalf of private employers 


a good deal of fetich worship about 


1s 
these things, it seems to us, and we can 
see no sense in men allowing mail wagons 
to run over them, or to otherwise disre- 
gard every rule of traffic simply because of 
an insane idea that any interference what- 
United 
th 

drawn 


fact, it 


with vehicle 


s mails 


ever 
Stat 


any carrying 


an offense for which 
liable to 
As a matter of 
stated that the 


this point is such that one is responsible 


1S 


offender is be hanged, 
and quartered. 

has recently been law on 
only where he maliciously or designedly 
interferes with the United States mails for 
the purpose of interfering with them, and 
that mail wagons, etc., are to be subject to 


the same regulations that other vehicles 


are subject to, when using the same 
streets. This, it seems to us, besides being 
law, is sensible. Citizens of New York 


have been many times discommoded and 
interfered with by mail wagons, as though 
fact that a considered 
letters to be of far more importance 

himself, 


it were a citizen 
his 


than which, we believe, is gen- 


erally rot true. We fail to understand 
why Americans should show so much 
more deference to, and awe of, United 


State laws, or United States property or 
supposed rights, than they do to or for 
the the of 
States or cities. Perhaps the District of 


laws or property their own 
Columbia court, by requiring Government 
chimneys in Washington to be as nearly 
smokeless as other chimneys there, has 


done something to lessen the prevailing 
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and inordinate awe of “United States”’ this 


that. 


or 





The Geography of Good Work. 

We publish elsewhere in this issue a 
letter from an English correspondent who 
discusses the question of where, in Eng- 
land, the best work is done. 


The fact is that the matter of good 
workmanship in machine construction 
does not depend upon the geography, 
either in Great Britain or in America, 


and, generally speaking, one who desires 
to do so may pick out in any given loca 
tion shops in which good, bad and _ in- 
different-work is done. 
the men who run the shop and not upon 
the of the 
Some ago published an article 


written by a man who seemed to think 


It depends upon 


geographical location shop. 


time we 
that no good work could possibly be done 
the Yorkshire 
contributor can not only find good work 


in region. Our present 
in the Yorkshire region, but he is con- 
that the best 


There is no use trying to settle the mat- 


vinced work is done there 


ter in our columns. There are those who 


still think that no good machine work 
can be done west of Philadelphia, and 
others who feel qtite sure it cannot be 


done west of the Hudson river. But they 
are mistaken. 
It of that 


tomed to a certain grade or kind of work 


is course true men accus- 
are apt to concentrate in the same place, 
and to be found working in shops devoted 
to that grade or kind of work. But good 
men can migrate and do good work any- 
and had do the same 
We do that all the 
good shops and good men are confined 
to any particular locality in England, and 
we know they are not in America. 


where, men can 


thing. not believe 


Present Standards and the Metric 


System. 
We publish elsewhere in this issue a 
contribution by Mr. Ernest R. Briggs, 


the subject of the 
retention of present standards in connec- 


Rugby, England, on 
tion with the use of the metric system, a 
question which is of considerable import- 
ance to a good many of our readers, espe- 


cially abroad, and one which we think 
likely will prove of increasing interest 
in the future. As Mr. Briggs, in connec- 


tion with the Willans & Robinson estab- 
lishment, has had considerable experience 
within the field to which his article per- 
tains, his opinions must have exceptional 
value 

We 
Mr 
he mentions 
idea _ that who believe 
that it to 
attempt to forget the present designation 
of bolts, for and to 
habitually designate them by metric sizes, 
involving the use of decimals of a milli- 


do 
Briggs may have besides that which 
the 


not know what other evidence 


in his article to sustain 


there are many 


would be necessary or wise 


standard instance, 





p. 


le 
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meter; -but so far as the United States 
is concerned, we know of no one who 
has advocated that or has dreamed of 
the possibility of such a thing in every- 
day life. It has -been, and is contended, 
that all such standards that are of any 
use to us will be retained so long as it 
is commercially profitable to retain them, 
and that in ordinary usage they will be 
known by their present name or designa- 
tion in exactly the same way that they 
now are. At the same time it has been 
pointed out that in case a martinet officer 
of the navy, or any other department of 
the government should insist upon every 
dimension of a machine being figured in 
metric terms, the metric measurements 
of these standards could then be readily 
figured; because the decimal equivalents, 
within the limits that would be required, 
are easily ascertainable. It is quite cer- 
tain that there will be no forgetting that 
there is such a thing as a %-inch bolt, 
so long as %-inch bolts continue to be 
used; but if a machine is to be built 
for the navy and the officer in charge of 
the job should require that all parts of 
the machine should be designated in met- 
ric sizes, then in order to meet his ideas the 
size of such bolt could be given in the speci- 
fications and in the tender as 19.05 mm., 
and, so far as we can see, that would be in 
reasonable conformity to any reasonable 
law possible to be conceived, although of 
course if the officer should demand that 
the 34-inch bolt be changed to some near- 
by size that could be expressed in an inte- 
gral number of millimeters, that could 
be done, but the price of the machine 
would be in accordance with the require 
ments, and with the necessary expense 
of constructing it. 

To think of us all giving up the prac- 
tice of referring to a certain size of stearh 
pipe as % inch and habitually referring 
to it as a 15.86 steam pipe is to think 
of an absurdity, and we can imagine no 
sane man expecting that such a thing 
would be done in ordinary usage or under 
any circumstances other than those which 
might compel it; such, for instance, as 
might result from the insistence upon 
that sort of thing by a government officer 
determined to go in strict accordance 
with the letter of the law and without 
reference to reasonableness, and so while 
we consider Mr. Briggs’ article to be 
interesting and instructive, the idea which 
called it out does not, so far as we know, 
exist, at least not in America 





The action of the New York Centra! 
Railroad in withdrawing its eighteen-hour 
train to Chicago seems, on the face of it, 
to be rather queer, when taken in connec- 
tion with the reason given for the action 
referred to. Everybody knows that there 
was a very serious wreck at Mentor, Ohio, 
in which over twenty persons lost their 
lives and a number were injured. It 1s 
claimed, however, by the officers of the 
road, that this wreck was in no way due 
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to the high speed of the train, and this 
claim seems to be correct, the probability 
being that a train running at a moderately 
high speed would have suffered almost, if 
not quite, as much. In making the an 
nouncement that the eighteen-hour train 
would be withdrawn, President Newman, 
of the New®York Central Railroad, said 
that the action was in no measure due to 
the speed of the train, and that there is 
no physical reason why the eighteen-hour 
schedule should not be continued, and yet 
he announces that it will be withdrawn 
It would seem to a disinterested observer 
as though if there were any good reason 
why the train should have been put on in 
the first place that reason still exists, and 
if so, that the train should be continued 
In contrast to the action of the New York 
Central line is that of the Pennsylvania 
line, which put on a train making about 
the same time, and running at about the 
same speed, and which its officials say 
will be continued, there being no reason 
why it should not be. The Railroad 
Gazette condemns the use of a facing 
switch (on a road running such trains) 
without distance signals; but in the news 
paper reports a railroad man is quoted as 
referring to such a signal as though it 
were in use 

Since the above was put on the press 
it is announced that President Newman 
has restored the 18-hour schedule, after 
having caused to be made a very thorough 
investigation of the wreck and satisfying 
himself that speed had nothing to do with 
it. Still, it does take an appreciable time 
for an engineer to act after the perception 
of danger. 


We have several times suggested that 
the turbine would make an excellent low 
pressure stage for a reciprocating engine 
It is enormously effective on the vacuum 
end of the diagram, while the piston beats 
it on the high-pressure end. We are 
pleased to learn that this is being done, 
and hope to be able in an early issue to 
announce the location and particulars 
Power 


George A. Gray. 

Last week we announced briefly the 
death of George A. Gray, of Cincinnati 
A few months ago we announced his 
retirement from active participation in the 
affairs of the G. A. Gray Company, which 
he had founded and built up, at that tim 
expecting, as probably Mr. Gray did also, 
that he would yet live a good many years 
to enjoy his leisure and a rest after long 
and conscientious devotion to business 
and to engineering work 

At the time of his death, Mr. Gray was 
sixty-six years of age He was born in 
Illinois and early turned his attention t 
mechanical pursuits. Though so far as we 
know he never claimed it, it is claimed on 
his behalf that he was the real inventor 
of the Gatling gun. His first connection 


industry that we 
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know of was as superintendent or general 
foreman of the Niles Tool Works, at 


he went into 


Hamilton, Ohio, after which 
business for himself in Cincinnati, and at 
first built lathes and planers He later 
discontinued the building of lathes and 
concentrated upon planers, to which he de 
voted practically his entire attention, and 
became famous here and abroad as a planer 
designer and builder. Though progressive, 
he was at the same time conservative, and 
never put out a tool until it had been 
very carefully studied and tested in his 
own works. His methods of manufacture 
were developed to a very Ingh degree 
His ambition did not run to a large busi 
ness. When he built his present works 
he designedly secured ground enough on 
which to build a works of the size he 
wanted, and no more; resisting all temp 
tations to enlarge, and simply deferring 


or declinmg orders beyond the capacity 





GEORGE A. GRAY 


of the works. He had been a member ot 
the American Society of Mechanical En 
gineers since 1884 

As a citizen, as we as an enginee! 
and manufacturer, Mr. Gray was very 
highly esteemed, and at the time of his 
death was director in the Third National 
Bank of Cincinnati, and head of the 
Building Committee for the building of 


the new St. Paul Cathedral House. About 


a year ago Mr. Gray’s wife died, and 
this was a very severe blow to him, pet 
haps having something to do with his 
decline in health For some months he 
had been suffering from an affection ot 
the heart, but it was not considered seri 
ous, and the evening before his death he 


had remarked upon feeling uncommonly 


He died some time during the night 


well 
of June 14, the exact hour not being 
known, as he was found dead in his bed 
in the morning He | n, Wal 

e M., and a daughter, Elizabeth Gray 
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New Tools and Machine Shop Appliances. 


Rapid Reduction Lathe. 


(he accompanying illustration shows a 


rapid reduction lathe having a capacity 
sufficient to swing a piece Ig inches in 
diameter in the rough. This lathe was 


designed with a view of obtaining the full 
capacity of modern high-speed steels, with 
a sufficient number of spindle speeds in 
geometrical progression to meet all prac 
tical purposes. 

The headstock is of heavy proportions, 
with ample driving power for the spindle 
from a 4% 


inch belt over a 12-inch single- 
face pulley running direct upon the spin- 


speeds are obtainable through the double 
back gears which are placed in front of 
the spindle in the following manner: 


The face gear C is disconnected from 
spiral gear D, allowing the latter to re- 
volve freely upon the spindle. The spiral 
gear has keyed to it two gears L and M 
either one of which mayengage back gears 
N or O, driving the spindle through pin- 
It is impossible 


O, 


face gear C. 
ars N 


positively locked in one or other driving 


ion P and 


to injure ge and as they are 


position by a hook upon lever QO, which 


also affords means for sliding the gears 
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front of the spindle relieves the caps of 


any strain. The spindle is made of cru- 
cible steel with a 19-16 inch hole through 


it, is accurately ground, and runs in self- 


oiling bearings. The thrust collars are 
steel, hardened and ground. The hole for 
the center is No. 5 Morse taper. The 


entire mechanism is covered with neatly 
designed guards, which may be lifted off 
The tailstock 
21-16 inch 
spindle clamped by two bushes, eliminat- 


for inspection and oiling. 


is of heavy pattern, with a 


ing any tendency to throw it out of line 
The bed is heavy and deep, braced with 
has a large “V” front 
and a broad flat-way at the back for the 


The of 


box and in 


girts, 


carriage carriage has bearings 





FGy 





a 
— el 








dle at a moderate speed. Twenty spindle 
speeds are obtainable with a two-speed 
countershaft First, two di- 
rect belt speeds are obtained by a positive 
clutch operated by handle 
the pulley to the spindle. 
speeds are obtained when lever A is 
in the position shown, with lever B con- 
necting the face gear C to the spiral gear 


as follows: 
A connecting 


Second, Six 


D by a positive clutch, gear D being driven 
by its mating pinions keyed fast to the 
This shaft has three 
G and H, mounted loosely upon 


shaft E in the rear 
gears, F, 
it, any one of which may be connected to 
it by an internal positive clutch operated 
by handle S, and driven of the 
three gears J, J or K, which are keyed 
fast to the pulley. 


by one 


Twelve more spindle 





RAPID REDUCTION LATHE. 


from one position to the other, this lever 
receiving its locking .and unlocking mo- 
tion from handle R, which has an eccen- 
tric projection extending through the 
housing into which the back-gear shaft is 
at the 


By this system of gearing it 


mounted with an eccentric bush 


other end. 


will be seen that two direct belt speeds 


are furnished for finishing cuts and six 


more through the spiral gears, which pro- 


duce smooth motion, making eight fin- 
ishing speeds in all. The remaining 
twelve geared speeds are for roughing 


and for heavy cuts upon large diameters. 
The 
constant cutting speed for diameters from 


speeds are arranged to produce a 


114 to 18 inches. 


The disposition of the back gearing in 


ample length, and the cross movement is 
by The screw has a 
micrometer collar reading to 1-1900 inch. 
An effective clamp is provided for the 
carriage, for use when facing. The apron 
is double, furnishing two bearings for all 
studs, and the rack pinion has a bearing 
supporting it close to the rack, and may 
be screw cutting. As 
illustrated, the lathe is equipped with the 


power cross-feed 


withdrawn when 


well-known Ideal rapid-change gear mech- 


anism. It may, however, be equipped in- 
stead with a positive gear feed—giving 
six variations of feed—and_ regular 


change gears. 

The compound rest is of heavy pattern 
and fitted with taper gib to take up wear. 
[he screw has a graduated collar reading 
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to I-1000 inch. Steady- and follower-rests 
are furnished, with all necessary wrenches 
and the countershaft is of simple form, 
having one tight pulley and two friction 
pulleys, the frictions in which are posi 


tively disengaged 


The front bearing of the spindle is 3% 
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RADIAL DRILI 
[his plain radial drill has been designed 


with the view of using heavy high-speed 


drills and is built in four sizes of from 5 
to 8 feet, inclusive The base is deep and 
of almost complete box section, there b 


ing only sufficient holes on the underside 























FIG. I. RADIAL DRILL 


inches diameter by 7 inches long, and the 
rear bearing 234 inches diameter by 5 
inches long. The ratio of back gearing is 
4 and 8 to 1. 
from .007 to .20 inch per turn of spindle, 
and the threading feeds from 1 to 28 per 


+ 


The turning feeds range 


inch. The actual swing over the bed is 
19% inches; over carriage, 12 inches. The 
8-foot lathe takes between centers 3 feet 


for the purpose of coring. [he column ts 
of large box section, and is securely bolted 
to the base. The guides on its front face 
receive a long shoe, which carries the 
swinging arm with the head. The arm 
is of stiff construction, being of box sec 
tion, and the head is of neat and compact 
design. The drill spindle is of high car 


bon steel, accurately ground to size, and 





FIG. 2 SHOWING RES 


6 inches. The friction pulleys on the 
countershaft are 12 inches diameter for 
5-inch belt, and the countershaft speeds 
150 and 130 turns per minute. The lathe 
is built by the Springfield Machine Tool 
Company, Springfield, Ohio 


ULT OF DRILL TEST 


carried in a long sleeve which runs in a 


bronze-lined bearing. The feed is obtained 
by means of draw-key and slip gears, and 
by a rack above the spindle. The spindle 
and rack are coupled by means of an ad 


justable connection, so that wear may br 


it ) prey I al I i. 
I h the work. Spmdl 
at K inced by 1 weignt 
suspen Lat ti DACK I tral carrying 
the 1! | K i! s travé ( 
irim t h “ ( I th el 
t Dp 1 ‘ int 
lac ’ i ! 
I Iriv p 
nge ol Oto I, wn y « 
\ i Sl < ( { in 
I W Nn I l 
{ yperator ; rt ra 
ence ve \\ ’ ‘ 1 1a 
o cont | W 1 po 
tion when tl was photographe: 
If in posit weve! y the handl 
would appear in t t view, this han 
] being nilar to the ne at tl ex 
treme e1 rf tl 1 nd ¢ ung about 
half-way between it and the dr spindle 
ts present posit \ shaft is co 
pled to the armature shaft by flange 
coupling, and on this shaft is keyed 


bronze pinion, which engages a large bevel 
gear, keyed to the vertical shaft on which 
slides the driving pulley when the arm is 
raised or lowered [his arrangement, as 


will be observed, uses the least possible 


mechanism, an important feature, esp 
cially when reversing The reverse for 
tapping, etc., is obtained directly with the 
motor by means of the speed controller; 
thus the entire control of the machine, 
both as to speed and direction of rota 


| Suitable 


tion, is by a single’ handl 
speeds for extra heavy drilling and tap 
ping are obtained by back gears on the 
head 

The drill test shown in Fig. 2 was made 
to show with what facility so large a ma 
chine could be hat dled, and also to show 
its adaptability for covering a wide range 
of sizes of holes The time shown in 
the photograph, viz., 19 minutes and 10 
seconds, was the total time consumed, in 
cluding the stopping of the machine and 
the changing of drills. In this case the 
total amount of metal removed was 60.751 


cubic inches The actual cutting time was 


12 minutes 5 seconds, and the total time 
f changing the drills was 7 minutes and 
5 S conds 


This machine is manufactured by the 
Ridgway Machine Tool Company, of 
lgway, Pa 
ELECTRIC TRAVELING HOIST 

Che illustration shows an electric travel- 
ing hoist designed for hard, continuous 
service. The hoist is of compact design 
and is. self-contained in one gray-iron 


frame, to which the motors are attached 


end on Che power transmitted direct 
] from the irmatur shaft to the drum 
haft through a train of worm gears. The 
traversing mechat m 1s also drive 
hroug tt f worm gears, similar t 
the 1 Pe except that, wher 
the troll t to run on a sing 
I-beam » danh f transmission 

S A] ] rl¢ nN eric ed 
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in oil- and dust-proof casings, and is noise- 
less in operation. 

In addition to the braking effect ob- 
tained by the use of the worm and worm- 
wheel, an electric brake is attached to the 
hoist motor. 

These hoists, when mounted on a travel- 
ing bridge, may be used as small-capacity 
cranes. When used as cranes, the hoists 
are arranged to run between the two I- 
beams or channels of the bridge, and the 
controllers for raising and lowering the 
hook and _ operating the traversing 
mechanism may be placed either on the 
hoist, on the bridge—and operated by 
cords from the floor—or in an operator’s 
cage attached to the bridge. 

These hoists are built in capacities of 
¥% to 6 tons, and are usually arranged to 
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September of this year. These samples 
will include machinery, electrical appli- 
automobiles, etc., and honorable 
will be made of the best sam- 
ples shown. Those who wish to exhibit 
should address the president, Professor 
E. Perroncito, No. 34 Via Mazzini, Turin, 
Italy. 


ances, 
mention 





Excerpt of a Report of a Certified Test 
of a Westinghouse-Parsons 
Steam Turbine. 

We give here extracts from the report 
on efficiency tests of a 400-kilowatt steam 
turbine built by the Westinghouse Ma- 
chine Company for Joseph Benn & Sons, 
Providence, R. I. The tests were made 
by F. P. Sheldon & Co., 


of Providence, 














ELECTRIC TRAVELING 


run on an I-beam track. They will, run 
on straight and curved tracks, and are 
generally provided with a separate motor 
for traversing, but, if desired, hand .tra- 
verse may be furnished, or all the travers- 
ing mechanism may be omitted and the 
trolley moved along the track by pushing 
on the load. The increased service of the 
electric traverse, however, in many cases 
compensates for the additional cost. These 
hoists are built by the Niles-Bement-Pond 
Company, New York. 





United States Consul Pietro Cuneo, 
Turin, Italy, has been elected a vice-presi- 
dent of an _ international 
samples, which is to be held in the city 
named during the months of August and 


exposition of 


HOIST. 


R. I., with both superheated and saturated 
steam. The duration of the various tests 
was one hour each, and they ranged from 
one-half load to full The 
greatest steam economy with both super- 
heated and saturated was at full 
load and a quarter, being 12.41 and 13.85 


twice load. 


steam 


pounds per brake horse-power per hour, 
respectively. 

Superheated steam showed greater econ 
than saturated 
The readings for the test at full load with 


omy steam at all loads. 


superheated steam are: Steam 


throttle, 


pressure 


near pounds; vacuum in 


152. 


inches; vacuum re- 


7 
pipe, 27.35 


exhaust 


ferred to 30 inches barometer, 28.03 


inches; superheat at turbine, 100.25 de- 


Fahr.; brake horse-power devel 


grees 
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steam per brake horse-power 
The steam con- 
recorded per brake horse-power 


oped, 657.3. ; 
per hour, 12.48 pounds. 
sumption 
per hour at full load with saturated steam 


was 13.89 pounds. 





A New Honor for Ambrose Swasey. 

During the recent commencement ex- 
ercises of Case School of Applied Science, 
the honorary degree of doctor of en- 
gineering was conferred upon Ambrose 
Swasey. In doing so, President Howe 
used the following words: 

“Ambrose Swasey, designer and builder 
of the largest telescopes in the world, 
manufacturer of precise astronomical in- 
struments, maker of fine and accurate 
machines for the promotion of applied 
science, eminent mechanical engineer, 
honored by engineering societies at home 
and abroad, in accordance with the vote 
of the faculty and by authority from the 
board of trustees, in the name of Case 
School of Applied Science, I confer upon 
you the degree of doctor of engineering.” 





The presidential address before the 
meeting of the Institute of 
Electrical Engineers at Asheville, N. C., 
delivered by John W. Lieb, 
Jr., is entitled Organization and 
Administration Engineering 


American 


President 
“The 
of National 
Mr 
experience 


Societies,” and in it Lieb gives the 


results of his and observa- 
tion in the management of such societies, 
their 


interesting com- 


with an account of organization, 
and makes 
parisons between the various national en- 


who may be 


some very 


gineering societies. Those 
interested in this subject would do well 
to secure a copy of this address, which 
we presume can be obtained by address- 
Electrical 


ing the American Institute of 


Engineers, 95 Liberty street, New York 





Institute at 
with 


The Bradley 
Peoria, IIl., 
the University of Chicago, will conduct a 


Polytechnic 
which is in affiliation 
summer school of manual training, com- 
mencing July 6 and ending August 9. In- 
structions in metal working and in ma- 
chine-shop practice will be given by Will- 
iam Frederick 
chinist with the Warner & Swasey Com- 
pany, of Cleveland; with the Worthington 
Hydraulic Works, of New York; Pitts- 
Works, for 
of the Department of 


Raymond, who was ma- 


burg Locomotive and six 
years mechanician 
Experimental Engineering, Cornell Uni 
versity. 


New Publications. 


Iron and Steel 
South Fourth street, 


The American Associa- 
tion, of No Phil 
adelphia, has issued its annual statistical 
report, giving complete statistics of the 
the United 


201 


iron and steel industries of 


States for 1904, and immediately preced 
ing years; also statistics of the coal, coke 
and shipbuilding industries of the United 
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States, immigration, etc., together with 
statistics pertaining to similar industries 
in Canada, Great Britain and other coun- 
tries. To those who wish to keep well 
informed regarding the industries men- 
tioned, these annual volumes of statistics 
are of course indispensable. This report 
is issued primarily for the members of 
the American Iron and Steel Association, 
but will be sent to others (by addressing 
the secretary, James M. Swank, as above) 
for $5 or 2!s. 





“An Electrified Railway Shop Described 
by its Mechanical Engineer” is the title 
of a 32-page pamphlet elaborately illus- 
trated, issued by the Crocker-Wheeler 
Company, containing a description by Mr. 
Roy, C. E. Wright, mechanical engineer 
of the Pittsburg & Lake Erie Railroad, of 
the application of individual motor drive 
to old machine tools in the shops of that 
company. It is sent free upon application. 





Business Items. 

The Roe-Stephens Manufacturing Company, 
of Detroit, Mich., announces its purchase from 
C. W. Thomas, of the plant, equipment and 
business of the late Michigan Brass & Iron 
Works, of Detroit, Mich. 

The 8S. W. Card Manufacturing Company, 
Mansfield, Mass., manufacturer of Card taps, 
reports that business is very brisk with it 
and it is now building a new two-story brick 
addition, 125x45 feet, which is to be equipped 
with the latest machinery, to enable it to get 
out its increased orders. 

A large contract for heating and ventilating 
equipment for the Elgin National Watch Com- 
pany, Elgin, Ill., was recently awarded to B. 
F. Sturtevant Company, of Boston, Mass. 
This very extensive equipment consists of no 
less than five separate hot blast apparatus, 
each including a fan, engine and heater, and 
also two special ventilating systems. 

Eugene L. Button, formerly president of 
the Trimont Manufacturing Company, of 
Roxbury, Mass., manufacturer of the line of 
Trimont wrenches, has been elected secretary 
and treasurer, and will take the active man- 
agement of the company, succeeding Chas. C. 
Ely, who has resigned and proposes to take a 
European trip. Alfred G. Ely has been 
elected president. Mr. Button has held the 
office of president for the past twelve years, 
but has not taken an active part in the man- 
agement heretofore, as he has been inter- 
ested in other lines of business in New York; 
but he will devote his entire time to the 
management of the Trimont Manufacturing 
Company in the future. 





Manufacturers. 

The Middletown (Pa.) Car Works will ex- 
tend its plant. 

The Toronto (Ont.) Foundry Company will 
erect a new $10,000 factory. 

The United Traction Company, 
Pa., will erect a new power plant. 

The Vulcan Iron Works, Toledo, Ohio, will 
spend $250,000 on its new plant. 

The Wire Goods Company, Worcester, Mass., 
will build an addition to its plant. 


Reading, 


The Underwood Typewriter Company will 
enlarge its plant at Hartford, Conn. 

A large chocolate factory will be erected 
for S. S. Marvin & Sons, Pittsburg, Pa. 

The Reder Foundry Company, Chicago, IIL, 
will erect a new plant, to cost $100,000. 
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The National Brick Company, Chicago, IIlL., 
will erect a new plant, to cost $550,000. 

The Bush & Fane Piano Company will re 
move from Chicago, Ill., to Holland, Mich. 

The Pfister & Vogel Leather Company, Mil- 
waukee, Wis., will erect a six-story addition. 

The Skinner Engine Company, Pa., 
will erect a new machine shop, to cost $8,000. 


Erie, 


The Wisconsin Veneer Factory, Rhinelander, 
Wis., was burned, resulting in a loss of $250,- 
000. 

The 
pany, 
plant. 

The 
Ohio, 
shops. 

Fowler & Pay, Mankato, Minn., will build 
two new lime kilns and make other improve- 
ments. 


Com- 
new 


Refining 
large 


Smelting & 
will erect a 


American 
Cincinnati, O., 


Company of 
for new 


Marion Manufacturing 


Marion, O., is seeking a site 


Sulphite 
fire ; 


The plant of the Ashland (Wis.) 
Fibre Company was destroyed by 
$50,000. 

The Southern Cold Storage & Produce Com- 
pany, Fort Worth, Texas, will erect a candy 
factory. 

The sand mill of the 
Massillon, Ohio, was destroyed by 
$50,000. 

The Harbison-Walker Refractories Com 
pany, Pittsburg, Pa., is doubling the capacity 
of its plant. 

The 
Denver, 
rango, 

The 
Logansport, 
of its plant. 

The N. K. 
manufacturing soaps, etc., 
fining plant. 

The canning 
Sons, Benton 
loss, $10,000. 

The 
pany, 
tory 

The Janesville 
will spend $25,000 in 
improvements. 

The wood-working factory of W. H. Has- 
kell, Lynn, Mass., was damaged by fire to an 
of $23,000. 


loss, 


Everhard Company, 


fire; loss, 


Rubber 
plant in 


Company, 
Du- 


Crude 
establish a 


American 
Colo., will 
Colo. 

Truck & 
will increase 


Company, 
capacity 


Foundry 
the 


Dorner 
Ind., 


Fairbank Company, Chicago, IIL, 
will erect a new re- 


ee c 
Mich., was 


Godfrey & 
burned ; 


factory 
Harbor, 


Com- 
fac- 


Manufacturing 
will erect a new 


Acme 
Ohio, 


National 
Cleveland, 
building. 
Machine 
additions 


( Wis.) 
making 


Company 
and 


extent 
The Houston & Texas Central Railway will 
build a ten-stall roundhouse and machiae shop 
at Austin, Texas. 
Company, 
ware, will 


Manufacturing 
silver-plated 


Jennings Bros. 
Bridgeport, Conn., 
erect a new factory. 

The Axelson Machine Company, Los Angeles, 
Cal., will build an addition to its plant, 
doubling the capacity. 

Thomas Beasley, of Litchfield, IIl., will 
erect a plant for the manufacture of mining 
tools in Gadsden, Ala. 

The Jubilee Incubator Manufacturing Com- 
pany, Oakland, Cal., will move its entire plant 
to Mountain View, Cal. 

The Philip Carey Manufacturing Company, 
Lockland, Ohio, asbestos materials, will build 
an addition to its plant. 

The Wm. J. Oliver Manufacturing Com- 
pany, Knoxville, Tenn., will erect a car-wheel 
foundry, to cost $60,000. 

Deere & Company, Moline, Ill., plow manu- 
facturers, are making preparations for the 
erection of a new foundry. 

The plant of the Silver Creek (N. Y.) Up- 
holstering Company was damaged by fire to 
an extent of about $20,000. 

The Frank Schuh Manufacturing Company, 
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Albany, N. Y., will erect a plant for the manu- 
facture of plumbers’ spuplies, et« 

The Flint Brick 
Iowa, will expend 
increasing the output of 

Sitley & Sons, Inc., Camden, N. J., 
building their grain elevator and plant, which 
fire time 


Company, Des Moines, 


$10,000 in improvements, 
the plant 


are re- 
were destroyed by some ago 

The National 
N. Y., will 
the one recently 

The 
will erect a new 


Starch Company, Oswego, 
erect a factory the 


burned, employing 800 hands. 


twice size of 


Rochester, N. Y., 
the 


Kee-Lox Company, 


factory for manufacture 
of typewriter ribbons and non-grease carbons. 

The Forster Manufacturing 
field, Me., making toothpicks, is 
addition to its plant, doubling the out 


Company, Dix 
building a 
large 
put 
The New York 
Brooklyn, N. Y., 
field, N. J., 
erected 
William G. Le 
located in East 
Norwalk, 


Belting Company, 
North Plain 
factory will be 


Leather 
will locate in 
where a large 
whose machine shop 
Norwalk, Conn., will 
where he will erect a 


Count, 
is now 
move to South 
larger plant 

Manufacturing Com 
another 


the 


The Royal Bag & Yarn 
pany, Charlestown, 8S. C 
mill additional 
present 

The Reading 
large its shops at 
and installation of 
$500,000 


will erect 


and install machinery in 


mills 
will en- 
the exten- 
machinery to 


Railway Company 
Reading, Pa 

sion cost 
about 
’almer, Meriden, 
factories to 


Architect Charles 8 


Conn., is two 


Needle Company, 


making 
be erected for the 
Torrington, Conn. 

The 
Company is 
provements 
will be expended 


plans for 
Excelsior 


Light 
extensive im 
$125,000 


(Ind.) Water & 
proposing to make 
plants At 


Crawfordsville 


in its least 


New Catalogues. 
Engineering Works, Detroit, 
20 of different types of 


Northern 
Mich. Catalogue No 
cranes, including electric 
hand-power traveling and jib 
locomotive and power 
Illustrated 


traveling cranes, 
pillar 
and 


pp. 


cranes, 
cranes, 
Ox, 


cranes, 
electric 
paper. 


also hoists. 


100, 

Sawyer Tool Manufacturing Company, 
Fitchburg, Mass Catalogue “H,"’ which is 
an illustrated price list of fine tools and hard- 
ware specialties for machinists’ use, includ 
ing angle indicators, calipers, gauges, microm 
rules, screw-drivers, etc 4x 


eters, punches, 


5%, pp. 62, paper 

Electro-Dynamic Company, Bayonne, N. J. 
Circular No. 13, describing Inter-pole variable 
speed motor Illustrated. 6x9, pp. 8, paper. 
Circular No. 14, “B.” cantaining ca 
speeds, and description of 
Illus 


Series 
pacities, weights 
the Inter-pole 
trated. 6x9, pp. 16, 

The Rogers & Hubbard 
town, Conn 1905 edition of 
Harden, Anneal 
Raw Bone.” 
the old edition, 
of operations, and should be of value to those 
application. 


variable-speed motor 
paper 
Middle 


to Case- 


Company, 
“How 
with Granulated 
improvement 


variety 


and 
This is an 


Color 
over 
containing a greater 


interested. It is sent free on 
paper 
Milling Machine 


Treatise on 


3%)x6, pp. 32 

The Cincinnati 
Cincinnati, O. == Toolroom 
Grinding and Grinding Machines.” This con 
tains descriptions of different operations on 
the No. 1 and No. 2 universal cutter and 
tool grinder made by this company, and half- 
tone engravings illustrating is a 
book well worth having by those who have to 
do with milling machines, and is sent free to 
6x9, pp. 92, 


Company, 


same It 


anyone interested on request 


paper. 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing weeck’s issue. 
Answers addressed to our care will be for- 
warded. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 


Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 

Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

Clock work and intricate mechanical instru- 
ments, meter counters, water, gas or electric ; 
recording devices; special movements to or- 
der. D. 8. Plumb, 57 E. Park st., Newark, N. J. 

Patented articles made and marketed; ex- 
perimental work and models; metal stamping 
and die work and general machine shop. 
Anglo-American Corporation, 124 Baxter st., 
New York. 

Wanted—One 2 in. turret and two 3% in. 
turret Cleveland automatic screw machines. 
If second-hand, must be in good condition and 
not over 5 years old. The Hess-Bright Manu- 
facturing Co., 245-7 N. Broad st., Phila., Pa. 

Presswork, diemaking, steel stamping; 
manufacturing machinist ; experimental 
work; send sample for estimate; contract 
work solicited. Anglo-American Corporation, 
124 Baxter st., New York. Telephone 4483 


Franklin. 
For Sale. 


For Sale—A machine shop in southern 
Michigan, doing good business; price reason- 
able. Address Box 293, AMERI. MACHINIST. 

For Sale or To Let—Small factory prop- 
erty at Plainfield, N. J.; 15 H.-P. gasoline en- 
gine; railroad siding; would take interest in 
paying business. Address D., care AM. M. 

For Sale—Machine shop making a line of 
fast-selling speed lathes, special machinery 
and jobbing: must be sold; location, Worces- 
ter, Mass. Box 305, AMERICAN MACHINIST. 

For Sale—One lot of up-to-date planer pat- 
terns, 26, 32, 36, 40, 42, 60, 72, 84 and 96 in., 
together with drawings, jigs and special fix- 
tures for manufacturing same; also one valu- 
able planer patent; will take in part payment 
good new or second-hand machine tools. Box 
207, AMERICAN MACHINIST. 


Business Opportunities. 


Wanted—Partner with capital for patent- 
ing and introducing a new device on improved 
safety clamps for elevators, with a resistance 
of 10,000 Ibs.: investigation invited. E. 
Hadik, 472 N. 7th st., Philadelphia, Pa. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week's issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres- 
pondents. Only bona fide situation want or 
help want advertisements inserted under this 
heading. Agency advertisements must be 
placed under Miscellaneous Wants. 


Situations Wanted. 


Classification indicates present address of 

advertiser, nothing else. 
CANADA. 

Mechanical draftsman, 9 years’ experience 
shop and office, engines, boilers, wood-work- 
ing machinery. Box 233, AMER. MACH. 

Foreman patternmaker desires change; 25 
years’ varied experience; light or heavy work ; 
7 years in present position. Address Box 298, 
AMERICAN MACHINIST. 

CONNECTICUT. 

Draftsman, 24 years of age; best of experi- 
ence, in jig and fixtures, on gun and inter- 
changeable light work; East preferred. <Ad- 
dress Box 281, AMERICAN MACHINIST. 

MARYLAND. 


Engineer and draftsman of 8 years’ practi- 
cal experience on general machine design and 
construction, including engines, boilers, roll- 
ing-mill equipment, dredging machinery, 
cranes, etc.; thoroughly acquainted with the 
best pattern, machine and foundry practice, 
also large experience in estimating costs, cap- 
able of taking entire charge of work in office 
or field, seeks position at once with first-class 
firm. Address Box 280, AMER. MACHINIST. 


AMERICAN MACHINIST 


NEW JERSEY. 
Experienced mechanical draftsman, Ger- 
man, graduate, wants position; moderate sal- 
ary. Box 303, AMERICAN MACHINIST. 


An executive engineer, in charge of engi- 
neering department of a small concern, would 
like to engage with a larger company. Box 
304, AMERICAN MACHINIST. 

First-class draftsman and designer, experi- 
enced in high-grade, accurate work, desires a 
change; shop experience; married, sober and 
industrious, and will go anywhere. Address 
“Technic,” care AMERICAN MACHINIST. 

NEW YORK. 

First-class mechanical draftsman wants po- 
sition. Box 278, AMERICAN MACHINIST. 

Commercial engineer (34), successful rec- 
ord, open for engagement. Box 204, Am. M. 

Milling machine man, 14 years’ experience, 
desires change of position; would take charge. 
Box 273, AMERICAN MACHINIST. 

Draftsman, experienced on general and spe- 
cial machinery; New York or New Jersey 
preferred. Box 276, AMERICAN MACHINIST. 

Designing draftsman wishes responsible po- 
sition; 10 years’ experience; 4 years in 
charge. Box 310, AMERICAN MACHINIST. 

Machinist, toolmaker; thoroughly experi- 
enced in experimental work; excellent refer- 
ences; make own drawings. Box 299, A. M. 

Experienced structural engineer solicits de- 
signing of steel factory buildings in vicinity 
of New York. Address Box 264, Am. Macnu. 

Position as foreman of screw machines; 10 
years’ experience as foreman of departments; 
up to date on speeds and feeds and the best 
methods of production. Box 311, AM. M 

Young man with reputation, at present 
superintendent for up-to-date and successful 
concern, desires change; replies treated con- 
fidential. Box 292, AMERICAN MACHINIST. 

Wanted—Position as mechanical superin- 
tendent or general foreman; 38 years old: 
progressive and capable of reducing cost of 
manufacture. Box 302, AMER. MACHINIST. 

Designer, mechanical engineer, age 29 
(graduate); extensive experience, 2 years’ 
=. 8 years’ office, as draftsman, inspector, 
designing engineer, on medium and small ma- 
chinery, jigs, fixture work; first-class, inven- 
tive man; hustler. Box 232, Amer. MACH. 

Designer, draftsman and mechanic; quiet, 
energetic, inventive; can handle men to best 
advantage without friction; intricate auto- 
matic mechanical or electrical machinery and 
instruments preferred; 29; married; can fur- 
nish first-class references. Box 309, AM. M. 

OHIO. 

Expert, highest grade tool and experimen- 
tal work, thoroughly familiar with bench 
lathe, qualified to handle help, wants position 
in Cleveland. H. L., care AMER. MACHINIST. 

Mechanical engineer, with good record and 
references, is open for responsible position ; 
experience designing and building of heavy 
and medium machinery; cost estimator, cap- 
able manager and organizer; may take part 
salary in stock of small, prosperous com- 
pany; has some fine specialties to offer; now 
holds position as chief draftsman. ‘‘Success,”’ 
care AMERICAN MACHINIST. 

PENNSYLVANIA. 

Draftsman, technical education, wishes po- 

sition. Box 268, AMERICAN MACHINIST. 


Experienced designer, expert on sheet metal 
tools and dies, wishes position as superinten- 
dent; executive ability; best references. Box 
301, AMERICAN MACHINIST. 

German graduate mechanical engineer, 30, 
with 12 years’ practical experience as first- 
class, all-around machinist and toolmaker in 
up-to-date shops and 1 year’s experience as 
draftsman, seeks position as drattsman, fore- 
man or assistant. Box 300, AMpR. MACH. 


An educated mechanic and business man, 
with 7 years’ experience as toolmaker and 
machinist, afterward scientific course at uni- 
versity and 3 years’ executive experience in 
his present position with the large metal- 
stamping concern where he learned his trade, 
would like to correspond with parties requir- 
ing a technical executive. Box 294, Am. M. 

WEST OF MISSISSIPPI. 

Wanted—Position by Al master mechanic 
and electrical engineer; best references; am 
employed, but wish to make change; wide ex- 
perience with steel furnaces and copper smelt- 
ing. Address M. M., care AMER. MACHINIST. 


Help Wanted. 


Classification indicates present address of 
advertiser, nothing else. 


CANADA, 


Wanted.—A first-class general foreman for 
shop producing light interchangeable parts; 
must be able to get out first-class work at 
low cost and handle men successfully; refer- 
ences. Box 257, AMERICAN MACHINIST. 
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Mechanical Engineer.—Wanted, by a large 
manufacturer of iron and steel products, an 
experienced engineer, under 35 years of age 
preferred, and one with knowledge of the 
operation of rolling mills in conjunction with 
pipe mill and bolt and nut works; all com- 
munications will be considered confidential. 
Apply, giving references and stating experi- 
ence and salary, to Box 259, AMpR. MaAcH. 


ILLINOIS. 


Wanted—A machine shop foreman; must 
be familiar with power-transmitting machin- 
ery. Apply Stephens-Adamson Mfg. Co., Aur- 
ora, Ill. 

Draftsmen.—Wanted, by an old-established 
concern, several first-class draftsmen, experi- 
enced in water-wheel work. Address, with full 
particulars, “Hydraulic,” P. O. Box 1065, Chi- 
eago, Ill. 

Draftsmen who have had electrical or me- 
chanical experience ; state age, education, past 
employers and salary expected. Western 
Electric Company, 242 South Jefferson st., 
Chicago, Ill. 

Patternmakers.——A large manufacturing 
company has vacancies for several pattern 
makers; must be familiar with engine work 
and general heavy machinery patterns. Ad 
dress, with full particulars, Box 34, AM. M. 

A company in the Middle West, building an 
extensive line of sheet metal machinery, 
wishes to enlarge its business, and desires the 
services of a salesman who is expert on sheet 
metal work; the applicant must be able to 
lay out and figure on die work, and must have 
experience as a salesman; state experience, 
give references and name salary desired. Box 
306, AMERICAN MACHINIST. 

Large manufacturing establishment in the 
Middle West wishes to engage, for permanent 
positions, the following: One planer hand for 
large work, two vertical-boring-mill men and 
two all-around machinists; applications are 
invited only from first-class men who are 
capable of earning the highest wages paid 
anywhere for this class of work and who wish 
to make permanent engagements; open shop; 
convenient location; medium-weight work ; 
applications must state fully age, experience, 
present place of employment, places employed 
in during the past 5 years, what class of 
work accustomed to and about what rate of 
wages is expected, in order to receive con 


sideration. ox 206, AMERICAN MACHINIST. 
INDIANA. 
Wanted—Machinist; a first-class man as 


fitter on screw machines. Box 392, AM. M 
MASSACHUSETTS. 
Wanted—Master mechanic for rubber fac 
tory; first-class man; references. Box 295, 

AMERICAN MACHINIST. 
MICHIGAN. 


Two designer draftsmen wanted to work 
under instructions on automobile work; also 
three or four competent draftsmen for jig and 
tool work on gasoline engines and automo- 
biles: must be neat, thorough and accurate; 
give full particulars, date when available for 
work and wages expected. Box 283, Am. M. 

NEW JERSEY. 

Mechanical draftsman wanted at once; 
state experience in full and salary expected. 
Address “New Jersey,’ care AMER. MACH. 

Wanted—Foreman brass finisher; must be 
experienced, up-to-date man, familiar with 
turret lathe work in all its branches. Box 
308, AMERICAN MACHINIST. 

Lathe, planer and boring mill operators 
wanted for night shift; those accustomed to 
machine tool work preferred; a work 
and good pay to good men. Address the Pond 
Machine Tool Co., Plainfield, N. J. 

Wanted—A few good outside mechanics. 
familiar with the installation and repair of 
martne gas engines; only experienced hands 
wanted; steady employment to the right men. 
Address “‘Standmotor,’’ 172 Whiton st., Jersey 
City, N. J. 

Wanted—First-class machinist to take 
charge of floor and vise work and of shop 
building general machine tools; applicant 
must be quick, good mechanic and a hustler: 
shop located in New Jersey, 25 miles from 
New York. Address “‘Hustler,”’ care AM. M 

Wanted—Foreman for foundry where 20 
molders make machine castings of medium 
weight; must have experience, know how to 
manage men and produce good work at mini 
mum cost; state age, experience, salary, refer- 
ences; steady situation. Address Box 289, 
AMERICAN MACHINIST. 

Wanted—First-class mechanic who has had 
experience in turret and engine lathe work, 
to take charge of lathe department; appli 
cant must be thorough mechanic and a man 
that can produce results: shop located in New 
Jersey, 25 miles from New York. Address 
“Lathe,” care AMERICAN MACHINIST. 

Wanted—General foreman for machine 
works employing 130 machinists; must be 
energetic, have experience in modern practice, 
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able to hire and control men to best advan- 


tage; under 40 years of age preferred ; state 
experience, age, salary expected; give refer- 
ences. Address Box 288, AMER. MACHINIST. 


First-class draftsmen, erectors, boring-mill, 
lathe and planer hands should file applica- 
tion with us, as the constant and rapid 
growth of our business is always calling for 
additions to our force; our plant is modern 
in every respect and is located in a suburb of 
New York, where there is plenty of room, air 
and sunlight. Remember, we pay first-class 
wages and want only competent men. Henry 
Ay  atnnane Hydraulic Works, Harrison, 


NEW YORK. 

Man to call on machine shops and follow 
up extensive advertising. Box 312, Am. 

Some good engine draftsmen at once. 
»ly the Ball & Wood Co., 17 Battery 
New York. 

Wanted—At once, several Al draftsmen. 
Apply to Engineer in Charge Drafting Depart- 
ment, General Electric Company, Schenectady, 
Se # 


aN. 


Ap- 
Place, 


on construction 
least 3 years’ ex- 


draftsmen wanted 
work; must have had at 
perience; steady employment; state age, ex- 
perience and salary expected. Box 285, A. M. 
Wanted—A competent mechanical engineer 
to design motor vehicles; a man familiar with 
gas engines and transmission systems pre- 
ferred; state fully experience and salary ex- 
pected. Address “‘Engineer,”’ care AM. M. 
Wanted—A thoroughly practical and experi- 
enced draftsman who fully understands de- 
signing tools, fixtures, jigs, etc., for automatic 
machinery and interchangeable parts. Ad- 
dress Practical Mfr. Co., care AMER. MACH. 
Foreman Wanted.—Practical machinist, 
familiar with sewing machines, wanted as 
foreman in modern manufacturing establish- 
ment; must be active, of good habits and of 
good education. Address J. F., care AM. 


A machinery salesman, primarily for 


Four 


New 








AMERICAN MACHINIST 


giving full details as to age, experience and 
reference, Box 307, AMERICAN MACHINIST. 
Draftsman—Young man, with some experi- 
ence in architect or engineer's office; must be 
quick and neat tracer and be able to make 
detailed drawings from sketches; good posi- 
tion for right man; must be willing to start 
at moderate salary. Box 296, AMER. MacH. 
Electrical or mechanical engineer, to act as 
assistant in service and maintenance depart- 
ment of large factory near New York; excel- 
lent opportunity for bright man who is not 
afraid of work; salary moderate to start; 
give experience, age and salary expected. Box 
297, AMERICAN MACHINIST. 
Wanted—wSuperintendent of wide experience 
in machine shop practice, to take charge of 
first-class machine shop, employing 100 hands, 
doing a jobbing business in medium and light 
machinery in quantities ; must be able to make 
close estimates and reduce cost to a minimum ; 
no attention will be paid to answers failing 
to give age, experience, references and salary 
expected. Box 275, AMERICAN MACHINIST. 


OHIO. 


Wanted—-Designers and detailers on heavy 


machine tool work; state age and experience. 
The Niles Tool Works Co., Hamilton, O. 


good opportun 
man to 


cost clerk; 
and experienced 


Production and 
ity for an energetic 


work into a responsible position. Box 258, 
AMERICAN MACHINIST. 

Wanted— Mechanical draftsman experi 
enced on automatic machinery: must also be 


and tools; give refer- 
and length of experi 
AMER. MACHINIST. 


a good designer of jigs 
ences, wages wanted 
ence. Address Box 252, 
Wanted—A first-class draftsman and me 
chanical engineer, to take charge of drawing 
room of an old-established power-transmitting 
machinery company who are up to date in 
their methods, manufacturing rope drives and 
other machinery along this line; a man of 
experience and executive ability can find a 
permanent position with cheerful surroundings 
Apply A. Z., care AM. M. 
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Detail draftsman wanted for engine and 
boiler work; state age, wage and experience. 
A., Lock Box 512, Erie, Pa. 

Wanted—Machine tool salesman; drafts- 
man without absolute selling experience need 
not apply; Philadelphia territory. Box 261, 
AMERICAN MACHINIST. 

Draftsmen wanted who are 
centrifugal pump design and 
experience, references and salary 
Box 284, AMERICAN MACHINIST 

Wanted—-First-class floor hands and fitters, 
accustomed to machine tool work; good wages 
and permanent positions. Address Colburn 
Machine Tool Company, Franklin, Pa. 

Draftsman wanted; one experienced in hy 
draulic and steam hammers; state age, experi- 
ence and some idea as to salary expected. Ad- 
dress Room 9, 524 Walnut st., Philadelphia. 

Wanted—-Experienced draftsmen in electri- 
cal apparatus, switchboards, transformers, 
motors and generators; only first-class men 
need apply; state experience and salary ex 
pected. Address Box 279, AMER. MACH 

WEST OF MISSISSIPPI 

Wanted—-An experienced general foreman 
in Corliss engine work, for machine shop em 
ploying about 150 men; state age, experience 
and references. Box 189, AMER. MACHINIST 

Salesman Wanted—-A first-class machine 
tool salesman, by a large machinery house on 


familiar with 
yractice ; state 
expected. 


the Pacific coast; must be of good address, a 
hustler and thoroughly capable; a good posi 
tion for the right man Address Box 286, 


AMERICAN MACHINIS1 
WISCONS JN 

Experienced draftsman; one with 
automobile or gas engine experience pre 
ferred; steady position and good wages to 
the right man: in replying give all particu 
lars. Address Thomas B. Jeffery & Co., Ken 
osha, Wis 

Wanted 
accustomed to heavy 
be a hustler and 


Wanted 


erecting shop foreman 
medium work; must 
up-to-date 
stating 


First-class 
and 
accustomed to 





York city: also capable to sell tools and sup and liberal salary. methods of production; reply at once, 
plies : give references, state experience and age, experience and salary expected. Box 291, 
territory previously covered, and salary ex- PENNSYLVANIA, AMERICAN MACHINIS1 
pected. Address W. A. T.. P. O. Box 363, New Wanted—An operator for 18 in Gisholt Wanted—Foreman to take charge of ma 
York. turret lathe, also good vise hands. Box 287,! ¢hine tools: must be accustomed to modern 
A respectable firm wants a first-class die- | AMERICAN MACHINIST. methods of rapid production in a _ miscel 
maker who has Al experience, to make dies Experienced mechanical draftsman wanted | laneous class of manufacture; reply at once, 
for all kinds of buckles: a permanent posi- | at once at steel works in Eastern Pennsyl-| stating age, experience and wages expected. 
tion to the right man will be given. Address, | vania. “Mechanical,” care AMER. MACH Box 290, AMERICAN MACHINIST 
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Pratt & Whitney Co., Hartford, 


Conn. 
Whiton Machine Co., D. B., New 
London, Conn. 
Centers, Planer 
New Haven Mfg. Co., 


onn. 
Pratt & Whitney Co., 
Conn. 
Chains, Driving 
Boston Gear Works, Boston, Mass. 
Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 
ee fg. Co., The, Columbus, 


Link Belt Engr. Co., Phila., Pa. 
—— Chain Co., Trumansburg, 


Whitney Mfg. Co., Hartford, Ct. 


Watertown, 


New Haven, 
Hartford, 
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Sketch No. 


“e 


Sketches indicate parts milled om ‘‘Whitney’’ Hand Millers. The shaded 


“é 














surfaces show some of the operations. 


The “WHITNEY Hand 
and Weight Feed Miller is 
one of the most useful 
Machine Tools on the 
American Market. 


1. Part of ‘‘Brown-Lipe’’ Automobile Steering Gear. 

2. ‘‘Whitney’’ Roller Chain Bushing. | 
3. ‘*Whitney’’ Roller Chain Rivet. 

4. Worm Gear, ‘‘Whitney’’ Vertical Automatic Drilling Machine. | 
5. Type Box for Small Printing Press. } 
7. Operating Cam for *‘Ideal Opening Die.’’ 
8 and 9. ‘‘Underwood Typewriter’’ Parts. 


| 
10 and 12. Many of the milling operations on ‘‘Smith and Wesson"’ | 
Revolvers are made on ‘‘Whitney’’ Hand Millers. | 


~ 


FOREIGN AGENTS » C. W. Burton, Griffiths & Co., Great Britain. Schuchardt & Schutte, Germany, Austria, Holland, Russia, 


. and Scandinavia. Fenwick, Freres & Co., France, Belginm, Italy, Switzerland, Spain, and Portugal. 











THE WHITNEY MFG. GOMPANY, Hartford, Gonn., U.S.A. 




















72 AMERICAN MACHINIST June 29, 1905. 
Chucking Machines Cones, Friction Cut Meters Drilling Machines, Multiple 
American Tool Works Co., Cin- Evans Friction Cone Co., Boston, Warner Instrument Co., Beloit, Spindle —Continued 

ass. 8. 


cinnati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, 

Draper Mach. "Tool Co., Worces- 
ter, 

Gisholt Mach. Co., Madison, Wis. 

Le Blond Mach. Tool Ce, RB. Ee 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
hoy sag ie Be 

Warner D.. Hartford, Conn. 
arner & Swasey Co., Cleveland, 


Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 
Almond —. Co., T. R., Brook- 


lyn, N. Y 
Brown & Co., R. H., New Haven, 
Butler’ Chuck Co., Greenfield, 
Mass. 
Cleveland Twist Drill Co.. Cleve- 


land, O. 

Cushman Chuck Co., Hartford, Ct. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Horton & Son Co., The B., Wind- 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mach. Cle 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 

aven, Conn. 

Horton & Son Co., The B., Wind- 
sor Locks, Conn. 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co, D. B., New 
London, Conan. 

Chucks, Planer 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Chucks, Split 

Faneuil Watch Tool Co., Boston, 
Mass. 

Circuit Breakers 

Klectric Controller & Supply Co., 


Cleveland, 

General Electric Co.. New York. 

Stanley G. I. Blec. Mfg. Co., Pitts- 
field, Mass. 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, 

Cresson Co., Geo. V., Phila., Pa. 

Faneuil Watch Tool Co., Boston, 


Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn 

New Haven Mfg. Co., 


Con 
Niles-Bement-Pond Co., New York. 


New Haven, 


aurereee. Gottfried & Hunter, 
New York. 
Wood's Sons, T. B., Chambers- 
burg, Pa. 
Clutches, Magnetic and 
' Blectrical 


Cutler-Hammer Clutch Co., Mil- 


waukee, Wis. 
Blectric Controller & Supply Co., 
Cleveland, O. 
Ceils 
‘Standard Welding Co., Cleve., O. 
‘Compound, Pipe Joint 
‘Dixon Crucible Co., Jos., Jersey 
City, N. J. 
Compressors, Air 
appetell Mehy. Co., Bradford. 
Gneistensen, N. A., Milwaukee, 
Curtis & Co. Mfg. Co., St. Louis, 
0. 
General Pucumatic Tool Co., Mon- 
tour Falls, N. 
qyerrea & Bury Mfg. Co., Brie, Pa. 
Ineersoll- em Drill Co., 
New York 
Steam Pump Co., 


Im\ernational 
York. 
Drill Co., New York. 





Connecting Rods and Strap<« 


Erie Forge Co., Erie, Pa. 
Standard Connecting Rod Co., 
Beaver Falls, Pa. 
— Co., Eddystone, 
a. 


Contract Werk 
a Mach. 


ass. 
McGiehan, C. H., 


Co., Boston, 


New York. 


Controllers and Starters, 
Electric Motor 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, 

General Electric Co., New York. 

Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 


Coping Machines 
Long & Allstatter Co., Hamilton, 


Niles- Dement- Pond Co., New York. 


Correspondence Schools 
See Schools, Correspondence. 


Counterbores 
Slocomb Co., J. T., Provi., R. I. 
Countershafts 
Almond a 4 Co., T. R., Brook- 


lyn, N. Y. 
Builders’ Iron Fdry, Prov., RI. 


Counters, Machinery 

Durbrow & Hearne Mfg. Co., New 
York. 

Counting 
Wheels 

Franklin Mfg. Co., Syracuse, N. Y. 


and Printing 


Couplings, Shaft 
Almond Mfg. Co., T. R., Brook- 


lyn, N. Y. 
Caldwell & Son Co., H. W., Chi- 
cago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 
— =o. on, W. Be Roches- 


Blectric Windeostier & Supply Co., 
Cleveland. O. 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Niles-Bement-Vond Co. ., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood’s Sons, T. B., Chawbers- 
burg, Pa. 


Cranes 
Brown Hoisting Mach. Co., New 
York. 


Case Mfg. Co., Columbus, O. 

Chambersburg MJngineering Co.. 
Chambersburg, Pa. 

ss Crane & Car Co., Wick- 


liffe. 
Comes = seey Track Co., Hol- 
yoke, 
—- & on “Mfg. Co., St. Louis, 
General Pneumatic Tool Co., Men- 
tour Falls, N. Y. 
Lane Mfg. Co., Montpelier, Vt. 
Maris Sree. Philadelphia, Pa. 
Niles-Bement-Pond Co., New ~~ 
Net Mie Engineering ‘Works, 
tro 


Obermayer Co., S., Cincinnati, O. 
wee, Ws, Harnischfeger, Milwau- 


Sellers & Co., Wm., Phila., Pa. 
Vandyck Churchill Co., New York. 


Crank Pin Turning 


Machines 
Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Phila- 
delphia, Pa. 
Crank Shafts 
Erie Forge Co., Erie, Pa. 
Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Crucibles 
Dixon Crucible Co., Jos., Jersey 

City, N. J. 


, 


Cupolas, and Ladies, Foun- 
ary 


Northern Padincertag Works, De- 
troit, Mich 

Obermayer Co., 5, Cincinnati, O. 

Paxson Co., la., Pa. 


. 





Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 


land, O. 

Ingersoll Milling Mach. Co., Rock- 
ord, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

= & Whitney Co., Hartford, 
Conn. 

“Bei John M., Boat, Gauge & 
Jrill Works, ‘Gloucester ity, 


standard Tool Co., Cleveland, O. 
Union Twist Drill Co., Athol, 


Mass. 
Whitney Mfg. Co., Hartfrod, Ct. 


Cutting-off Machines 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co.. Provi- 
dence, R. 

Davis Mach. Co., W. P., Roches- 
— B. oe 

Hurlbut- Rogers Mach Co., South 


ay Mass. 

Newton ch. Tool Wks., Phila- 
delphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Vandyck Churchill Co., New York. 

Cutting-off Tools 

Armstrong Bros. Tool Co., Chi- 


cago, Ill. 
Billings & Spencer Co., Hartford, 


Conn. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

O. K. Tool Holder Co., Shelton, 


Conn. 

Pratt "e Whitney Co., Hartford, 
Conn. 

Diamond Tools 

Osgood, J. L., Brooklyn. N. Y. 

Steel Set Diamond Co., New York. 

Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 

Niagara Mach. & Tool ks., Buf- 
falo, = 

Dies. Threading, Opening 

Errington, F. A., New York. 

— Tool Co., New Haven, 

onn. 

—- Lamson Mch. Co., Spring- 
e . 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Drafting Machines 

Universal Drafting Mach. Co., 
Cleveland, O. 

Drawing Boards and Tables 

Keuffel & Esser Co., New York. 

Post & Co., Frederick, New York. 

Rich, J. & G., Philadelphia, Pa. 

Drawing Materials 

Keuffel & Esser Co., New York. 
Drilling Machines, Bench 

Barnes Co., . F. I Rockford, TI. 


Barnes Co., & John, Rock- 
ford, Ill. 
Boynton & Plummer, Worcester, 


ass. 
Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Boiler 

American Tool Wks. Co., Cin., O. 

Bickford Drill & Tool Co., Cin- 
cinnati. 

Boynton & Plummer, Worcester, 


ass. 
Dallett Co., Thos. H., Phila., Pa. 


Niles-Bement-Pond Co., New York. 

Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 


Baker Bros., A oO. 
Barnes Co., B. F., Rocktora I. 
Barnes Co., Ww. F. John, Rock- 
ford, Ill. 
ush Mach. Tool Co., Spring- 


field, Mass. 
Bickford Drill & Tool Co., Cincin- 


na 
Dallett Co., Thos. Phila., Pa. 
Fenn-Sadier Mach. Be. Hartford, 
‘onn. 





rape Planer Co., Mark, Nashua, 


Foote, Burt & Co., Cleveland, O. 
Fosdick Mach. Tool Co., Cin., O. 
Garvin Mach. Co., New York. 
Harrington, Son Co., Bdwin, 
Philadelphia, Pa. 
McCabe, J. J., New York. 
—— Auto. Tool Co., Dayton, 
wton Machine 


New Tool Works, 
Philadelphia, Pa. 


Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Drilling Machines, Pertable 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Hisey-Wolf Mch. Co., Cincin., O. 

Niles-Bement-Pond Co., New York. 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Spring- 
field, Mass. 
Bickford Drill & Tool Co., Cin- 
cinnati, 
Cin., O. 


Dreses Mach. Tool Co., 
Fairbanks Co., New York. 
Fitchburg Machine Works, Fitch- 


burg, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Vandyck Churchill Co., New York. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 
Quint, A. D., Hartford, Conn. 
Vanderbeek Tool Works, Hart- 
ford, Conn 
Drilling Machines, Upright 
American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O 


Barnes Co., B. F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 
nteseoen & Co., _ 


Boynton & Plummer, Worcester, 


Worcester, 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Dallett Co., Thos. H., Phila., Pa. 

Davis Mach. Co., W. P., Roches 
tes, B. X. 

Fairbanks Co., New York. 


— Mach. Co., Hartford, 

onn. 

— Mach. Tool Co., Cincin- 
nati, O. 

Gould & Bberhardt, Newark, N. J. 


Harrington, Son Co., Edwin, 
ary & Wrig Pa. 
Henry & — Mfg. Co., Hart- 


ford, 
Hill, Clare & Co., © eee Mass. 
Hoefer Mfg. Co., yy Ill. 
Le Blond Mach. Tool BR. EE. 
om ae oO. 
McCabe. J., New York. 
Marshail 4% Huschart Mchry. Co., 


Chicago, Ill. 
Mechanics Machine Co., Rock- 
New Haven Mfg. Co., New Haven, 


ford, Ill. 

onn. 
tee pement Pane Co., New York. 
— Tool & Supply Co., New 


Sibley Machine Tool Co., South 
Vandyck Churchill Co., New York. 
~~ Mfg. Co., Hartford, 
Wile 


& Russell Mfg. Co., Green- 
field, Mass. 

Drills, Center 

Pratt & Whitney Co, Hartford, 


onn. 
Slocomb Co., J. T., Providence, 


Standard Tool Co., Cleveland, O. 

Drills, Pneumatic 

Allen, Jno. F., New Y 

Cleveland Pneu. Tool , 4 Cleve- 
land, O. 

General eg Tool Co., Montour 


Falis, N. Y. 
I ~ aimee Drill Ce., New 


Steam Pump Co., 


ork. 
Niles Bement- Pond Co., New York. 
Rand Drill ork. 


Co., New 


— 








June 29, 1905. AMERICAN MACHINIST 73 














BROWN & SHARPE MEG. CO.. 


PROVIDENCE, R. I., U.S.A. 


Economy in Time 
.), Accuracy of Product 


Bis dines 






2 Features 


that adapt 


B. & S. 
Plain Grinding 
sa 5 Machines 


Sera cpus ty < 
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" \ oee - iL 
i 2 + 
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to meet the requirements of 


Commercial Grinding 


e 





We find it profitable 
to employ 


60 
Cylindrical 
Grinding 
Machines 


in one department. 


View in Grinding Department at our Works. 


Send us samples or specifications of work and we will furnish estimates. 
CATALOG AND DESCRIPTIVE CIRCULARS FREE. 
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Drills, Hand 

Dallett Co., Thos. H., Phila., Pa. 
llisey-Wolf Mach. Co., Ci nein. en. 
Niles-Bement-Pond Co., New York. 
Drills, Rail 

Foote, Burt & Co., Cleveland, O. 
Niles-Bement- Pond co. ., New York. 


Drills, Ratchet 
Billings & Spencer Co., Hartford, 


Conn. 
Parker Co., Chas., Meriden, Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 
Standard Tool Co., Cleveland, O 
Drying Apparatus 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dynamos 
Cc & C Blectric Co., New York. 


—s Co., Ampere, 
N 
ck Dynamo & Motor Works, 
Belleville, N. J. 
Bayonne, 


Biestre Dynamic Co., 


Generai Electric Co., New York. 
Jantz & Leist Elec. “a Cin., O. 
ae Elec. Co., Milwaukee, 


a Blec. Mfg. Co., Madison, 
aid a +“ & Engine Co., 
Ridgway, |! 
Robbins & Myers Co., Springfield, 
Ob 


Roth Bros. & Co., Chicago, III. 
Sprague Pe Co., New York. 


Stanley G. Elec. Mfg. Co., itts- 
field, a 
Sturtevant Co., B. F., Hyde Park, 


Mass. 

Triumph Elec. Co., Cincin., 

Westinghouse Electric & its. Co., 
Pittsburg, Pa. 

Electrical Supplies 

Cutler- Momener Clutch Co., Mil- 
waukee 

Electric Danaea & Supply Co. 
cieveland, 

a at I Dynamic Co., Bayonne, 

General Elec. Co., New Yo 

Northern Elec. Mfg. Co., 
son, Wis. 

Roth Bros. * Co., caeenge o, If. 

Stanley G. Elec. Mfg. , Vitts- 
field, a4 

Triumph Elec. Co., Cincinnati, “4 

Westinghouse Electric & Mfg. Co. 
Pittsburg, Pa. 

Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O 

Electric Controller & Supply Co., 
Cleveland, O 

Hisey-Wolf Mach. Co., Cincin., O. 


"Niadt. 


Elevators 
Albro-Clem Elevator Co., Phila- 


delphia, Pa. 
Curtis & Co. Mfg. Co., St. Louis, 
Phila.; Pa. 


Mo 
Morse, Williams & Co., 


Emery Wheels 
See Grinding Wheels. 


Emery Wheel Dressers 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 


Heald Machine Co., Worcester, 
Mass. 

sateseational Specialty Co., De- 
troit, Mich. 


Standard Tool Co., Cleveland, O. 


Enclosures, Teol-room 

Merritt & Co., Philadelphia, Ia. 

Engineers, Electrical 

nat iglumanael Co., Ampere, 
N. J. 

Engines, Automobile 

Franklin Mfg. Co., Syracuse, 

Olds Gasoline Engine Works, 
Lansing, Mich. 

Engines, Gas and Gasoline 


Abenaque Mach. Wks., Westmin- 
ster Station, Vt. 


Backus Water Motor Co., New- 
ark, N. J 
Brown-Cochran Co., Lorain, O. 


Columbus Mach. Co., Columbus, O. 

Foos Gas Eng. Co., Sprin field, O. 

Jacobson Mach. & Mfg. Co., War- 
ren, Pa. 





Engines, Gas and Gasoline 
Continued 


Mietz, August, New Yor 
New Era Gas Engine Co., ‘erten, 


Ohio. 
Olds Gasoline Engine Wks., Lan- 
sing, Mich. 
Struthers-Wells Co., Warren, Pa. 
Engines, Oil 
Mietz, August, New York. 


Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y 

Rand Drill Co., New York. 

ae sway 4 a & Engine Co., 

Ridgway, Pa. 

Struthers-Wells Co., Warren 

Sturtevant Co., B. F., Hyde Perk. 
Mass. 

Engraving Machinery 

Gorton Mach. Co., Geo., Racine. 
Wis. 

Exhaust Héads 

Sturtevant Co., B. F., 
Mass. 

Exhibition, Machinery 

Philadelphia Bourse, Phila., Pa. 

Fans, Electric 


General Electric Co., New York. 
Northern Elec. Mfg. Co., Madison, 


Hyde Park, 


Wis. 
Sprague Elec. Co., New York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Westinghouse Elec. & Mfg. Co., 


ittsburg, Pa. 


Fans, Exhaust 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Files and Rasps 


Barnett Co., G. & H., Phila., Pa. 


Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Ce, eres. - 2 

Reichhelm & Co., E. P., New York. 


Filing a 
Henry & Wright Mfg. Co., Hart- 
ford, Conn. 
Filler, Iron 
Clark Cast Steel 
Shelton, Conn. 
Filters, Oil 
Houghton & Co., 
phia, la. 
Flexible Shafts 


Chicago Flexible Shaft Co., 
cago, i 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 


Cement Co., 


E. F., Philadel- 


Chi- 


Forges 
“— & Plummer, Worcester, 


{ass 
Buffalo Forge Co., Buffalo, N. Y. 


—— Sergeant’ Drill Co., New 


Miner & Peck Mfg. Co., 
Haven, Conn. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 


Conn. 
ee & Co., J. H., Brooklyn, 


New 


Wyman & Gordon, Worcester, 
ass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
ass. 


Forgings, Steel 


Baldwin Steel Co., New York. 
Erie Forge Co., Erie, Pa. 


—— Forge & Knife Co., 

ttsburg, Va. 

Wyman & Gordon, Worcester, 
ass. 


Forming Machines 

Ulartford Mch. Screw Co., 
ford, Conn. 

Foundry Furnishings 

Obermayer Co., 8., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Friction Boards 

Ingalls & Co., Castleton, N. Y. 

Furnaces Annealing and 
Tempering 

American Gas Furnace Co., New 
York. 


Hart- 





Furnaces, Enameling 

American Gas Furnace Co., New 
York. 

Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Westmacott Co. J. M., 
dence, R. I. 

Furnaces, Melting 

Amerivan Gas Furnace Co., New 
York. 

Furnitare, Machine Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Gauges, Recording 

Bristol Co., Waterbury, Conn. 


Provi- 


Gauges, Standard 


Brown & Sharpe Mfg. Co., Provi- 
dence, 1. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
Rogers, John M., Boat, Gage & 
Works, Gloucester City, 


a 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 
=, Pier. BB. t. 


Slocomb Co., J. 
Starrett Co., L. S., Athol, Mass. 


Gauges, Steam 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 


Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling 
Co., Hyde Park, Masz. 

Bickford Drill & Tool Co., Cin., 

Brown & Sharpe Mfg. Co., prow: 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason W orks, Rochester, N. Y. 

Gould & Eberhardt, Newark, N 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Mach. 


Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 


Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Wks., Boston, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 


Davis, Rodney, Philadelphia, Va. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Faweus Mch. Co., Pittsbur; 

Fellows Gear Shaper Co., 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Grant Gear Works, Boston, Mass. 


bz. 


IIarrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, O. 

pay Mach. Co., Watertown, 


N. 

New » Raw Hide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Philadelphia Gear Wks., Phila- 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, 

Simonds Mfg. Co., Pittsburg. 


Syracuse Raw Hide Co., ai 
cuse, N. Y. 

Taylor- Wilson Mfg. Co., Alle- 
gheny, Pa. 


Gears, Molded 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 
Farrell Fdry. & Mach. Co., An- 


sonia, Conn. 
Franklin, Mfg. Co., Syracuse, N. Y. 


Greenwald ‘ , Cincin., O. 
Taylor-Wilson Mfg. Co., le- 
gheny, Pa. 





Gears, Rawhide 


Boston Gear Wks., Boston, Mass. 
Chicago Raw Hide Mfg. Co., Chi- 


cago, Ill. 
Earle Gear. & Mach. Co., Phila- 
delphia, Pa. 
Fawcus Mch. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
ae ~~ & Scott Co., Cleveland, 


0. 
New Process Raw Hide Co., Syra- 


cuse, N. Y. 
Nuttall Co., R. D., Pittsburg, Pa. 
Syracuse Raw Hide Co., Syra- 
cuse, N. 


Gears, Worm 

Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Boston Gear Wks., Boston, Mass. 

Fawcus Mch. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 


Morse, Williams & 'Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Ihila- 


delphia, Pa. 
Simonds Mfg. Co., Pittsburg, Pa. 
Taylor-Wilson Mfg. Co., lle- 
gheny, Pa. 
Generators, Gas 


Amer can Gas Furnace Co., New 
York. 


Graphite 


Dixon Crucible Co. 
City, N. J. 
Obermayer Co., 8., Cincinnati, O. 


Grinders, Center 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Ileald Mch. Co., Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Mueller Mch. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Grinders, Cock 
Windsor Mach. Co., 


Jos., Jersey 


Windsor, Vt. 


Grinders, Cutter 


Automatic Mach. Co., Greenfield, 
Mass. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 


Brown & ie Mfg. Co., Provi- 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, 

Garvin Machine Co., New York. 

Gould & Eberhardt, Newark, N. J. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Heald Mach. Co., Worcester, 
Mass. 


Hisey-Wolf Mach. Co., Cincin., O 

Niles-Bement-Pond Co., New York. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


Rivett-Dock Co., Boston, Mass 


Smith Co., Chas. G., Pittsburg, 
I’a. 

Grinders, Disk 

Bosty & Co., Chas. H., Chicago, 

Diamond Mach. Co., Provi., R. I. 

Heald Machine Co., Worcester, 
Mass. 

Iroquois Mach. Co., New York. 

Ney, R. W., Kingston, N. Y. 


Co., Oshkosh, Wis. 


Water- 


Ransom Mfg. 
Rowbottom Machine Co., 
bury, Conn. 
Grinders, Drill 
Heald Mch. Co., Worcester, Mass. 
Niles-Bement-Pond Co., New York. 
Standard Tool Co., Cleveland, O. 


Grinders, Portable 


nae Machine Co., Worcester, 

Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Grinders, Teol 

Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Barnes Co., B. Y Rockford, Ill. 

Bane ti Co., W. F. & John, Rock- 
or 


Brown & Ttinens Mfg. Co., Provi- 
dence, R. I. 
Diamond Mach. Co., Prov., R. I. 
Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Waynesboro, Pa. 
Modern Tool Co., Erie, Pa. 
Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
— Emery Wheel Co., Spring- 
e 
Standard Tool Co., Cleveland, O. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, ct. 





ee nee 








pr oes 


——e 
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It’s Pretty Fine 
Grinding When 
You Get Down 
to Within .0001 
of Absolute 
Accuracy 


oe 








That was never possible 
till the Landis Grinders 
made it so. This No. 16 No. 16 Plain Grinder, 12” swing, 72° between centers 
Machine will remove 1% 
cubic inches of steel and 4 cubic inches of cast iron per minute and does work which is that near 
accurate and so does any of the many other Landis styles. If you desire to put your grinding 
on a par with other high-speed operations, let us hear from you. 


LANDIS TOOL COMPANY, WAYNESBORO, PA., U. S. A. 


AGENTS—Walter H. Foster C 513 Williamson Building, Cleveland, Ohio Walter H. Foster Co., 114 Liberty Street, New York Cc. W. Burton 
Griffiths & Co., London Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg Alfred H. Schutte, Cologne, Brussels, 
Liege, Milan, Paris and Bilbao. 4. R. Williams mse Co., Toronto Williams & Wilson, Montreal, Canada 




























Renold 
Silent Chain 


Drive from 25 H.P. Motor to 140" 
American Blower Fan. Wilmington 
Malleable Iron Co., Wilmington, Del. 












A very small drive in proportion to the blower, and 
built so as to occupy what is practically waste 
space. Renold Silent Chain is famous for its space- 
saving possibilities and compact arrangement. A 
small drive will do large work, because of its great 
efficiency; and it operates smoothly and positively 









under many adverse conditions. 










Our Booklet ‘‘F’’ should be 
in the hands of every man 
interested in power trans- 
mission. Write for it, and 
for circulars 50 and §2. 

















Link-Belt Engineering Co. 


New York Park Bldg. 


49 Dey St. Philadelphia Pittsburgh. 
Link-Belt Machinery Co. 


Chicago. 







Chicago. 








76 


AMERICAN 


MACHINIST 





Grineing and Pelishing Ma- 
ehines 


oom & Co., Chas. H., Chicago, 

Bloust £% J. G., Everett, Mass. 

— Sharpe Mfg. Co., Provi- 
en 

Builders’ {ron Foundry, Provi- 
dence, R. I. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 


Diamond Mach. Co., pres R. L 

Fairbanks Co., New 

Gilmore Electric Co., South Bos- 
ton, Mass. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mechry Co., 
Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

oo Elec. Mfg. Co., Madison, 

8. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

— Grinding Co., 


Mas 
Prentiss Tool & Supply Co., New 


Ransom Mfg. Co., Oshkosh, Wis. 

Rivett-Dock Co., "Boston, Mass. 

Royersford Fdry. & Mach. 
Royersford, Pa. 

Safety Emery Wheel Co., Spring- 
field, O. 

Standard Tool Co., Cleveland, O. 

Vandyck Churchill Co., New York. 

Vitrified Wheel Co., Westfield, 
Mass. 

Grinding Wheels 


Abrasive een Co., 


phia, Pa 
Adams Co., Dubuque, Iowa. 
Builders a Foundry, 
dence, R. I. 
.- . a Co., Niagara Falls, 


Corrugated Grinding Wheel Co., 
Philadelphia, Pa. 
Diamond Mach. Co., Prov., R. I. 
Hampden Cor. Wheel Co., Bright- 
wood, "¢. 

Houghton & Co., BE. F., Philadel- 
phia, Pa. 

National Corundum Wheel Co., 
Buffalo, 

Niles-Bement-Pond Co., New York. 

Norton — Wheel Co., Worces- 
ter, 

wero | Emery Wheel Co., Spring- 


Vitrified “Wheel Co., Westfield, 
ass. 
Whitney Mfg. Co., Hartford, Ct. 


Grindstones and Frames 
Cleveland Stone Co., The, Cleve- 


land, O. 
Niles-Bement-Pond Co., New York. 


Gun Barrel Machinery 
Diamond Mach. Co., Prov., R. I. 


Worcester, 


Co., 


Philadel- 


Provi- 


Pratt & Whitney Co., Hartford, 
Conn. 

Hack Saw Blades ur 
Frames 

Diamond Saw x Stamping Wkzs., 
Buffalo, N. 

Goodell-Pratt i Greenfield, 
Mass. 

Hammacher, Schlemmer & Ce., 
New York. 

Massachusetts Saw Wks., Chico- 
pee, Mass. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass. 

West Haven Mfg. Co., New Haven, 


Conn. 
Hack Saws, Power 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Diamond Saw Ri Stamping Wkz., 


Buffalo, N. 
Fairbanks Co., New York. 
Hoefer Mfg. éo., Freeport, Ill. 


New-York. 


Niles Bement- Pond Co., 
New Haven, 


West Haven Mfg. Co., 
Conn. 


Hammers, Eleetrie 

Northern Elec. Mfg. Co., 
son, Wis. 

Hammers, Drep 

eins & Spencer Co., Hartford, 


Con 
Bliss Co., w. a * 
BRE ‘Enginee 


ca: 
Chambersburg, 
Gould & Eberhardt, "Newark, N 
Miner & Peck Mfg. Co., New 


Haven, Conn. 
Niles-Bement-Pond Co., New York. 





Hammers, Pneumatic 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 
Dallett Co., Thos. H., Phila., Pa. 


—— “Sergeant Drill Co., New 


International Steam Pump Co., 


New York. 
Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 
Hammers, Power 


Niles-Bement-Pond Co., New York. 
Scranton & Co., The, New Haven, 


Conn. 
Sutton Co., C. B., Toledo, O. 


Hammers, Steam 

Bethlehem Fdry. & Mach .Co., So. 
Bethlehem, 

Chambersburg “iongineering Co., 
Chambersburg, 

Vandyck Chure i] Be. New York. 

Handles, Machine Tool 

Schacht Mfg. Co., Cincinanti, O. 

Handles, Screw Plate 

Standard Welding Co., Cleve., O. 


Hangers, Shkafting 


Cresson Co., Geo. V., Phila., Pa. 
Fairbanks Co., New York. 


Hyatt Roller Bearing Co., Harri- 
son, N. J. 

Wood’s Sons, T. B., Chambers- 
burg, Pa. 


Heaters, Feed Water 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating and Ventilating 
Apparatus 

Buffalo Forge Co., Buffalo, N. Y. 

— Co., B. F., Hyde Park, 

ass. 


Heating Machines 
Am. Gas Furnace Co.. New York. 


Hoisting and Conveying 
Machinery 


Brown Hoisting Mchry. 
ork. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Link Belt Ergineering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Ce., New York. 


Hoists, Electrie 

C & C Electric Co., New York. 

va gS Crane & Car Co., Wick- 

e, 

om & Co. Mfg. Ce., St. Louis, 

General Pneu. Tool Ce., Montour 
Falls, N. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Sprague Electric Ce., New York. 

ee Ce., B. F., Bostom 


as 
Yale & Towne Mfg. Ce., 
York. 


Co., New 


New 


Hoists, Hand 


Harrington, Son & Ce., Hdwin, 
Philadelphia, Pa. 

International Steam Pump Co., 
New York. 

Moore Co., Franklin, Winsted, 
Conn. 

Yale & Towne Mfg. Ce., New 
York. 


Hoists, Pneumatic 
om & Co. Mfg. Ce., St. Louis, 


General Pneumatic feol Co., Mon- 
tour Falls, N. 

oy Steam Pump Co., 
New Yor 

Rand Drill \Ge., New York. 


Igniters, Gas Bugine 
a a 5 Mfg. Ce., Syracuse, 


Indicaters, Speed 


Norton Emery Whed Ce., Wor- 
cester, Mass. 

Starrett Ce. L. 8., Athel, Mass. 

Indicators, Speed, FPeriph- 
eral 

Warner Instrument Ce., Beloit, 
Wis. 

Indicaters, Steam 

American Steam Gau 


& Valve 
Mfg. Co., Bosten, ‘ 
Indicaters, Test 


Reisner Mfg. Ce., W. H., H rs- 
town, Ma _ 





Industrial Railways 


Hunt Co. C. W., West New 
Brighton, N. Y. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Injectors 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

International Specialty Co., De- 
troit, Mich 


Lunkenheimer Co., Cincinnati, O. 
Sellers & Co., Wm., Phila., Pa. 
Inspection and Tests 

Hunt Co., Robt. W., Chicago, Il. 


Instruction Schools 
See Schools, Correspondence. 


Insurance, Boiler 


Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 


Jacks, Hydraulic 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Ia. 

Watson-Stillman Co., New York. 


Jacks, Planer 


Armstrong Bros. Tool 
cago, 

Key Seaters 

Baker Bros., Toledo, O. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

— Co., W. P., Roches- 

er, } 
Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, ce 


Keys, Machine 

omer Gauge Steel Co., Beaver 
a. 

Whitney Mfg. Co., Hartford, Ct. 


Co., Chi- 


Knurls 

Hammacher, Schlemmer & Co., 
New York. 

Lamps, Arc 

General Electric Co., N. Y. City. 

Gilmore “egies Co., South Bos. 


ton, Ma 

ote Ge G. iT Elec. Mfg. Co., Pitts- 
e 

w eotinghouss Elec. & Mfg. Co., 
Pittsburg, Pa. 


Lumps, Incandescent 


General Electric Co., New York. 
Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Lathe Attachments 

American Tool Wks. Co., Cin., O. 


Bradford Machine Tool Co., Cin- 
cinnati, O. 
Fitchburg Machine Works, Fitch- 


burg, Mass. 
Niles- ement- Pond Co., New York. 
Jsgood, L., Buffalo, N. Y. 


Pratt « TWwhitmes Co., Hartford, 
Conn. 


Lathe Dogs 

————- Bros. Tool Co., Chi- 
cago, 

Billings & Spencer Co., Hartford, 

ma & Co., Chas. H., Chicago, 

ko Count, Wm. G., So. Norwalk, 

Pratt & Whitney Co., Hartford, 
Conn. 

Tindel-Morris Co., Eddystone, Pa. 

Lathes 

Automatic Mach. Co., Greenfield, 
Mass. 


F., Rockford, III. 
F. & John, Rock- 


Barnes Co., B. 
Barnes og 


ford, Ill 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada 

Blaisdell "& Co., _ Worcester, 
Mass. 


Blount Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bridgeford me Tool Works, 
Rochester, N. Y 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

= eo. Co., W. P., Roches- 
er, N. 

Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worces- 
ter, Mass. 

Dreses Mach. Tool Sania, oO. 

Fairbanks Co., New York 

Fitchburg Machine Works, Fitch- 
burg, ass. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

omnes Machine Co., Madison, 

8. 
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Lathes —Continued 
Greaves, Klusman & Co., Cin., O. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, . 
Le Blond Mach. Tool Co., R. K., 
Pw oO. 
a. & Shipley Mach. Tool Co., 
—— oO. 
McCabe New York. 
Marshail & oh. Ry Weber. Ca. 
Chicago, Ill. 


Motch & Merryweather Co., Cleve- 
land, O. 
New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 
Osgood, J. L., Buffalo, N. Y. 
Prentiss Tool & Supply Co., New 

York. 
Robbins, L., Worcester, Mass 
Schumacher & Boye, Cincinnati, 


Ohio. 
Sebastian Lathe Co., Cincin., O. 
Berets, IN ee Mfg. Co., Seneca 
‘a 
Springfield’ Mch. Tool Co., Spring- 


fiel 
Sutton Co., C. E., Toledo, O. 
Vandyck Churchill Co., New York. 


Von Wyck Mach. Tool Co., Cin- 
cinnati, O. 
Lathes, Automatic Screw- 
Threading 
Automatic Machine Co., Bridge- 
port, Conn. 
Hartford, 


Pratt & Whitney Co., 
Conn. 


Lathes, Bench 

American Watch Tool Co., 
tham, Mass. 

Blount Co., J. G., Everett, Mass. 

Faneuil Watch Tool Co., Boston, 


Mass. 
Fenn-Sadler Mach. Co., Hartford, 


onn. 
Pratt & Whitney Co., Hartford, 
Conn. 
Stark Tool Co., Waltham, Mass. 
Waltham Watch Tool Co., Spring- 
field, Mass. 


Lathes, Boring 
Niles-Bement-Pond Co., New York. 


Lathes, Brass 


Pratt & Whitney Co., Hartford, 
Conn. 


Springtield Mch. Tool Co., Spring- 
field, O. 

Lathes, Weed 

Seneca Falls Seat Co., 
Falls, 

Letters, Pattern 

Butler, A. G., N. Y. City. 


Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 


Wal- 


Seneca 


Lubricants 

Bancroft, Sidney, 

— & Co., Chas. 

Dixon Crucible Co., 
ci N. J. 


y; 


New York. 
H., Chicago, 


Jos., Jersey 


Lubricators 
aoty & Co., Chas. H., Chicago, 


Crosby Steam Gauge & Valve Co., 
Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Machinery Dealers 

Baird Machy. Co., Pittsburg, Pa. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 
cCabe, } oe a New York. 

McDowell, Stocker & Co., Chicago, 


Marsball & Huschart Mchry. Co., 
Chicago, , 
& Merryweather Co., Cleve- 


Niles-Bement- Pend Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Toomey, Frank, Philadelphia, Pa. 
Tuohy Bros., New York. 
Vandyck Churchill Co., New York. 
Wormer Mchy. Co., c. CS. oe 
troit, Mich. 


Machinists’ Small Tools 

Bemis & Call peeeipere & Tool 
Co., Springfield, 
Besly & <5 Chas. H I Ohicago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
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We want every up- New 34-Inch 

to-the-times manu- , High-Duty Shaper 
facturer to look into 
the merits of our 
“High-Duty Shapers 
—ascertaining the ad- 
vantages of the “Dou- 
ble Train’’ Gear Drive, 
Extension Base and 
Table Support, and 
other modern, labor- 
saving features. 

We believe every 
up-to-the-times man- 
ufacturer will, too. 

Will you? 





Automatic Gear- Cutting 
Machines and Accessories, 
Shapers, Drill Presses. 


Gould @ Eberhardt, Newark, N. J., U.S.A. 


SELLING AGENTs—Prentiss Tool and Supply Oo., New York, Boston and Buffalo. Baird Machinery Oo., Pittsburg, Pa. Marshall & Huschart 
Machinery Uo., Chicago. Motch & Merryweather Machy. Co., Cleveland. The Fairbanks Oo., Philadelphia and Baitimore. Henshaw, Bulkley 
a yo a cisco. Hallidie Machy. Oo., Seattle. W. R. Colcord Machinery Co., St. Louis. McArdie-Parker Machinery Oo., New Orleans 
an rmingbam. 

FoREIGN AGENTS—Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao. Schuchardt 4 Schutte, Berlin, Vienna, Stockholm, Bt. 
Petersburg. Selig, Sonnenthal &COo., London, England. John Lang & Sons, Johnstone, Scotland. White, Child & Beney, Shaper and Drill 
Press Agents, Vienna. Adolfo B. Horn, Havana, Cuba. F. W. Horne, Yokohama, Japan. 












= THE = 


NORTON PLAIN GRINDING MACHINES 


WERE AWARDED THE 


NLY GRAND PRIZ 


GRINDING MACHINERY 


AT THE LOUISIANA PURCHASE EXPOSITION. 


INFORMATION ON GRINDING MATTERS GLADLY FURNISHED. 


NORTON GRINDING CO., Worcester, Mass. 
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Machinists’ Small Tools 
Continued 
Cleveland Twist Drill Co., Cleve- 


land, 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 


Con 
Sawyer Tool Mfg. Co., Fitchburg, 
ass 
Slocomb Co., J. T., Prov., R. I. 
Standard Tool Co., Cleveland, O. 
Starrett Co., L. s., Athol, Mass. 


Machinists’ Supplies 


Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Hammacter, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 


cago, Ill 


Magnets, Lifting 

Cutler- Bammer Clutch Co., Mil- 
waukee, 

Blectric Controller & Supply Co., 
Cleveland, 


Mandrels, Expanding 


Nicholson & Co., W. H., Wilkes- 
rre, Pa. 


Mandrels, Solid 
Cleveland Twist Drill Co., Cleve- 


land, 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Rogers, John M., Boat, Gage & 
rill Works, Gloucester City, 
— S 
Standard Tool Co., Cleveland, O. 
Measuring Machines 


Pratt & Whitney Co., Hartford, 


Conn 
Ro ers, John M., Boat, Gage & 
rill Works, Gloucester ity, 
J. 


Mechanical Draft 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Metal, Bearing 
Desly & Co., Chas. H., Chicago, 
I 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 


Micrometer Calipers 
Brown & Sharpe Mfg. Co., Provi- 


dence, R.. I. 
Slocomb Co., J. T., Providence, 


Starrett Co., L. S., Athol, 
Milling Attachments 


Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Gingianee Milling Mach. Co., Cin- 
cinnati 

Kempsmith Mfg. Co., Milwaukee, 


Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Bench 
American ae Tool Co., Wal- 


tham, Mas 
ee Wateh Tool Co., Boston, 


Masi 
Hartford Mach. Screw Co., Hart- 
ford, Conn 
Hill, Clarke & Co., Boston, Mass. 
Niles-Bement-Pond Co., New York. 
Waltham Watch Tool Co., Spring- 
field, Mass. 


Oagood, J. L., Buffalo, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Horison- 
tal 


Mass. 


Beaman & Smith Co., arr) 

Becker-Brainard Mill fanen, 
Co., Hyde Park, ene 

Cincinnati Mill. Mach. Co., Cin- 
cinnati, 

Hendey Mach. Ong re he Fe ct, 

Hess-Bright ete a. 

Ingersoll Mill. Mach. Co., 
ord, Ill. 

— Mfg. Co., Milwaukee, 


Rock- 





Milling Machines, Horizon- 
tal —0Oontinued 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement- Pond Co., New York. 

— & Whitney Co., Hartford, 
onn. 


Milling Machines, Plain 


Adams Co. are, Iowa. 
American Too Co., Cin., 
Beaman & Sinithe = Prov., R. $: 
Becker-Brainard Milling "Mach. 
Co., Hyde Park, Mass. 
Brown hag ay age Mfg. Co., Provi- 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 


Le Blond Mach. Tool Co., R. K., 
a a oO. 
cCabe 8 New York. 
Marshail _ Huschart Mehry. Co., 
Chicago, III. 

Motch & ereenner Machinery 
Co., Cleveland, O. 
Niles-Bement- Pond Co., New York. 
Owen Mach. Tool Co., Springfield. 


Ohio. 
yd & Whitney Co., Hartford. 
n. 
— Tool & Supply Co., New 


Sutton Co., C. Toledo, O. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, a 


American Tool Wks. Co., Cin 

Becker-Brainard Milling iach, 
Co., Hyde Park, Mass. 

Brown & a ioe Mfg. Co., Provi- 
dence, 

Cincinnati” “Milling Machine Co., 
Cincinnati, O. 

Fairbanks Co., New York. 


Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., Boston, Mass. 


Kempsmith Mfg. Co., Milwaukee, 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
McCabe, J. > New York. 
Niles-Bement-Pond Co., New York. 
ty Mach. Tool Co., Springfield, 
0. 
~~. Tool & Supply Co., New 


ork. 
Vandyck Churchill Co., New York. 
Waltham Watch Tool Co., Spring- 
field, Mass. 
Milling Machines, Vertical 


Adams Co., Dubuque, Iowa. 

Beaman & Smith o., Prov., R. I. 

Becker-Brainard Milling "Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Garvin Mach. Co. w York. 

Ingersoll Mill. han” Co., Rock- 
ord, 

Newton Mch. Tool Works, Phila- 


deilphia, Pa. 
Niles-Bement-Pond Co., New York. 


Owen Mach. Tool Co., Springfield, 


Ohio. 
D., Hartford, Conn. 


uint, A. 
andyck Churchill Co., New York. 


Milling Tools, Adjustable 

Geometric Tool Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
ohn M., Gloucester City, N. J. 

Mining Machinery 

—— Sergeant Drill Co., New 


Rand Drill Co., New York. 

Molding Machines 

Adams Co., The, Dubuque, Iowa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Mortising Machines, Chain 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Metors, Electrie 

C & C Blectrie Co., New York. 

Conese, © Flipper Mfg. Co., Worces- 
er, 

Crocker- Wheeler Co., 

Electro Dynamic Co., 


Ampere, 
Bayonne, 





Motors, Electrie —(ontinued 


General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 


7 Elec. Co., Milwaukee, 
8. 
Northern Electrical Mfg. Co., 


Madison, Wis. 
a way Dynamo & Engine Co., 
Ridgway, Va. 
— & Myers Co., Springfield, 
0. 
Roth Bros. & Co., Chicago, III. 
Sprague Electric Co., New York. 
Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 
Soeserent Co., B. F., Hyde Park, 


Triemeh Elec. Co., Cincinnati, O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Name Plates 

Franklin Mfg. Co., Syracuse, N. Y. 


Numbering Machines 
Bates Machine Co., New York. 


Nut Tappers 
See Bolt and Nut Machinery. 
Oil Cups and Covers 


Bay State Stamping Works, Wor- 
cester, Mass. 
ae & Co., Chas. H., Chicago, 


Oils 
Besly & Co., Chas. H., Chicago, 


Ill. 
Houghton & Co., B. F., Philadel- 


phia, Pa 

Practical Mfg. Co., New York. 

Ollers 

Butler Chuck Co., Greenfield, 
Mass. 

Packing, Steam 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Jenkins Bros., New York. 

Packings, Hydraulic and 
Pneumatic 

a 8 & Co., E. F., Philadel- 
phia, 

Watson- Stiilman Co., New York. 


Pans, Lathe 


New Britain Mch. Co., New Brit- 
ain, Conn. 


Patents 


Mackaye, H. S., New York. 
Straley & Hasbrouck, New York. 


Pattern Shop Machinery and 
Supplies 

Baker Bros., Toledo, O. 

Blount Co., J. G., Everett, Mass. 

Greaves, Klusman & Co., Cin., O. 

Moline Tool Co., Moline, Ill. 

Prentiss Tool & Supply Co., New 


York. 
Robbins, L., Worcester, Mass. 
Rowbottom Machine Co., Water- 
bury, Conn. 


Phosphor Bronze 


Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 


Pin and Stud Machines 


Hartford Mach. Screw Co., Hart- 
ford, Conn. 


Pinion Cutters 

American Watch Tool Co., Wal- 
tham, Mass. 

Gould & Eberhardt, Newark, N. J. 


Pipe and Fittings 
Crane Co., Chicago, Ill. 


Pipe Cutting and Threading 
Machines 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Merrell Mfg. Co., Toledo, O. 

Niles-Bement-Pond Co., New York. 

Reed Mfg. Co., Erie, Pa. 

Saunders’ Sons, D., Yonkers, N. Y. 

Standard Engineering Works, Ell- 
wood City, Pa. 

oe ary. & Mfg. Co., Myers- 
ow 

Vandyck Churchill Co., New York. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., ‘Green- 
field, Mass. 


Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Saunders’ Sons, D., Yonkers, N. Y. 
Standard Tool Co., Cleveland, O. 





Planers 


American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Lta., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bilgram, Hugo, ’ Philadel bia, Pa. 

Blaisdeli Ce, Fu orcester, 


Ma 
Cincinnati Planer Co., Cincin., O. 
Detrick & Harvey Mch. Co., Balti- 
more, Md. 
Fairbanks Co., New York. 
i Machine Works, Fitch- 
burg, Mass. 
Flather Planer Co., Mark, Nashua, 


; ae 
Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O. 
Hurrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., oe Mass. 
McCabe, J. J., New Yo 
Motch & Merryweather ‘Machinery 
Co., Cleveland, 
New Haven Mfg. Co., New Haven, 


Con 
Niles-Bement-Pond s.. . York. 
Osgood, J. L., Buffalo, N. 
Pratt & Whitney Co., Hasiterd, 


Conn. 
<3 Tool & Supply Co., New 
o 


Sellers & & Co., Wm., Phila., Pa. 

Vandyck Churchill Co. be New York. 

Woodward & Powell Planer Co., 
Worcester, Mass. 

Planers, Portable 


Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Precision Machinery 

American Watch Tool Co., Wal- 
tham, Mass. 

- Watch Tool Co., Boston, 

ss 

Stark Tool Co., Waltham, Mass. 

Presses, Drop 

Bliss Co., E. W., Brooklyn, N. Y. 

Miner & Peck Mfg. o., New 


Haven, Conn. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 
Waterbury Farrel Fdry. & Mach. 

Co., Waterbury, Conn. 


Presses, Forging 


Chambersburg Engineering Co., 
Chambersburg, Pa. 


Presses, Hand 

Elmes Engineering Works, 
F., Chicago, Il. 

Presses, Hydraulic 


Chambersburg Engineering Co., 
Chambersburg, Pa. 


Chas. 


Elmes Engineering Works, Chas. 
F., Chicago, Ill 
Niles-Bement-Pond Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Watson-Stillman Co., New York. 


Presses, Power 


Angometic Mach. Co., Bridgeport, 

onn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., BE. W., Brooklyn, N. Y. 

Chambersburg . "ee Co., 
Chambersburg, I 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

Fairbanks Co., New York. 

Lucas Mach. Tool Co., Cleve. 

Niagara Mach. & Tool Wks., But. 
falo, N. Y. 

Niles-Bement-Pond Co., New York. 

wrgnties Tool & Supply Co., New 


Springtela Mch. Tool Co., Spring- 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Profilers 
sgn em Tool Co., Wal- 


tham 

Becker- Brainard Mill. Mach. Co., 
Hyde Park, Mass. 

Garvin Mach. Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Pat tase een ee 


os 
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There’s an Advantage 


in using 


Jacobs Improved Drill Chuck 











The Toothed Sleeve and Key 


By means of this key, a drill, tap or other tool can be easily and securely 


make it superior to all others. 
tightened ; but as the action of the key differs from the ordinary spanner in that it is not inclined to revolve 


the spindle, this chuck is far more convenient and effective than others which require the use of one hand 
for tightening and the other for holding the spindle. Quality and workmanship—simply the best and guaranteed. 


Ask for Special Circular No. 1651. 


Hammacher, Schlemmer & Company, 


HARDWARE, TOOLS AND SUPPLIES, 
New York, Since 1848, 


New Home, Fourth Avenue and 13th Street (Block South of Union Square). 


For Axles That Require Finishing 
All Over 


this ‘‘ Bridgeford’’ Extra Heavy Single End Axle Lathe is 
the most efficient machine ever built. That is a broad state- 
ment, but a careful investigation of its design and many 
improved features will reveala lathe un- 
paralleled for fast, accurate axle work. 


Bridgeford Machine Tool 
Works, Rochester, N. Y., U.S.A. 
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Publishers 

Baird & Co., Henry Carey, Phila- 
delphia, Pa. 

Henley Pub. Co., 
New York. 

Hill Pub. Co., New York. 


Pulley Coverings 


Houghton & Co., E. F., Philadel- 
phia, Pa. 


Norman W., 


Pulleys 

American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Federal Mfg. Co., Cleveland, O. 


Fitchburg Machine Works, Fitch- 
burg, Mass. 

Niles-Bement-Pond Co., New Yerk. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Reeves Pulley Co., Columbus, Ind. 


Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 

Wood’s Sons, T. B., Chambers- 
burg, Pa. 


Pulley Turning and Boring 
Machines 


American Tool Wks. Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


New Haven Mfg. Co., New Haven, 
Conn. 
Niles-Bement-Pond Co., 


New York. 
Pumps, Hydraulic 
Elmes Engineering Works, Chas. 
F., Chicago, Ill 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Watson-Stillman Co., New York. 


Punches, Centering 

Brown & Sharpe Mfg. Co., Provi- 
dence, I 

Seamer, & Co., 
New Yor 


Punches, Hydraulic 


Bethlehem tg & Mch. Co., So. 
Bethlehem, I 

Niles-Bement- Pond Co., New York. 

Watson-Stillman Co., New York. 


" Schlemmer 


Punches, Power 


Bertram & Sons Co., 
Dundas, Ont., Canada. 

Birdsboro’ Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Bliss Co., BE. W., Brooklyn, N. Y. 

a & Jones Co., Wilmington, 


Lon S Allstatter Co., Hamilton, 


Ohi 
Niles- Sement- Pond Co., New York 
Royersford Fdry. & Mach. Co., 
Royersford, Pa. 
Sutton Co., C. E., Toledo, Ohio. 
Vandyck Churchill Co., New York. 


Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 
— Gear Shaper Co., Spring- 


fiel 
Gould, & Viiperhardt, Newark, N. J. 
Le Blond Mach. Tool Co., R. | # 
Cincinnati, O. 


Racks, Cut 


Boston Gear Wks., Boston, Mass. 
a = Gear Shaper Co., Spring- 


field, Vt. 
Gould '& Eberhardt, Newark, N. J. 
Nuttall Co., R. , Pittsburg, _ 
Simonds Mfg. Co., ty gg Be 
Standard Gauge Steel Co., eaver 


Ltd., John, 


Falls, Pa. 
Taylor- Wilson Mfg. Co., Alle- 
gheny, Pa 
Racks, Tool 
Watertown, 


snasey Mach. Co., 
N 


New Britain Mch. Co., New Brit- 
ain, Conn. 


Radiators, Japanning Oven 


American Gas Furnace Co., New 
York. 


Reamers 


Boker & Co., Hermann, New York. 
Cleveland Twist Drill Co., Cleve- 


and, > 
Clough, M., Tolland, Conn. 
Gieholt Mach: Co., Madison, Wis. 
eB Schlemmer & Co., 
New York 
Merganthaler Co., Ott., Baltimore, 
d. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
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Reamers —UContinued 

New Process Twist Drill Co., 
Taunton, Mass. 

= & Whitney Co., Hartford, 


nn. 
“ey John M., Boat, Gage & 
Works, Gloucester City, 


J. 
Bchsliznbech & Radcliffe, Cin., O. 
Standard Tool Co., Cleveland, O. 
Three Rivers Tool Co., ree 
Rivers, Mich. 
Wells + Co., Greenfield, Mass. 
bat Ay Russell Mfg. Co., Green- 
d, Mass. 


Reaming Stands 
i ag! Planer Co., Mark, Nashua, 


Regulators, Voltage 


Gilmore Electric Co., South Bos- 
ton, Mass. 


Rheostats 

American Elec. & Controller Co., 
New York. 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis 

Electric Controller & Supply Co., 
Cleveland, O. 

General Elec. Co., New York. 


Rings, Chuck and Gear 
Standard Welding Co., Cleve., O. 


Riveters, Hydraulic 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 
Allen, John F., New York. 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 
Dallett Co., Thos. H., Phila., Pa. 


General Pneumatic Tool Co., Mon- 
tour Falls, 

Ingersoll- Sergeant ‘Drill Co., 
York. 

Niles-Bement-Pond Co., New York. 

Rand Drill Co., New York. 


Riveters, Steam 


Chambersburg Engineering Co., 
Chambersburg, Pa. 


New 


Riveting Machines 

Bethlehem nage My & Mach. Co., 
So. Bethlehem 

Long & Allstatter Co., Hamilton, 


Ohio. 

Nlies-Bement-Pond Co., New York. 

Roller and Ball Bearings 

Auburn a Bearing Co., Roches- 
er, N. Y. 

Ball Bearing Co., Phila., Pa. 

Boston Gear Wks., Boston, Mass. 


Hess-Bright Mfg. Co., Phila., Pa. 
Hyatt Roller Bearing Co., Harri- 


son, N. J. 
Standard Roller Bearing Co., 
Philadelphia, Pa. 


Rolling Mill Machinery 


eeersere Steel Fdry. & Mach. 
., Birdsboro, Pa. 
Dill °Machine Works, T. C., Phila- 
delphia, Pa. 
— & Jones Co., 


Del. 
Niles-Bement-Pond Co., 
Waterbury Farrel Fdry. 

Co., Waterbury, Conn. 


Rules, Steel 


Wilmington, 


New York. 
& Mach. 


Magemasper, Schlemmer & Co., 
New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Provi., R. I. 

Starrett Co., L. S., Athol, Mass. 


Rust Preventative 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Safety Valves, Pop 

Crane Co., Chicago, Il. 

Crosby Steam Gauge & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Sand Blast Apparatus 

Paxson Co., J. W., Philadel., Pa. 

Sand Mixing and Sifting 
Machines 

Gould & Eberhardt, Newark, N. J. 

Obermayer Co., 8., Cincin., O. 

Saw Sb-.rpening Machines 


Nutter, Barnes & Co., Boston, 
Mass 
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Sawing Machines, Metal 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
nae, Barnes & Co., Boston, 


Mas 
Tabor Mfg. Co., Phila., Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 
West Huven Mfg. Co., New Haven, 
Conn. 
Sawing Machines, Wood 


Coere Wes Tool Co., Frank- 


Senews ‘Falls Mfg. Co., Seneca 
Falls, N. Y. 
Schools, Correspondence 


International Correspon. Schools, 
Scranton, Pa. 


Schools, Technical 


Michigan Senne of Mines, Hough- 
ton, Mich 


Screw Machines, Automatic 
a a Mach. Co., Greenfield, 


ass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach, Co.. 
Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Hartford Mach. Screw Co., Hart- 
ford, Conn 

National: Acme Mfg. Co., 


nd, 
Pratt '& Whitney Co., Hartford, 

Sonn. 
Windsor Mach. Co., Windsor, Vt. 


Cleve- 


Screw Machines, Hand 

Brown & panene Mfg. Co., Provi- 
dence, R. 

Cleveland a Mach. Co., 
Cleveland, O. 

Draper Mach. Tool Co., Worces- 


ter, Mass. 
Garvin Mach. Co., New York. 


Hartford Mach. Screw Co., Hart- 
ford, Conn. 
Jones & Lamson Mch. Co., Spring- 


eld, Vt. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

—— & Swasey Co., Cleveland, 

0. 
Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and 
Lag 
Baker Bros., Toledo, O 


Cook Co., Asa §&., Hartford, ee. 
Hammacher, Schlemmer & Co., 
New York. 


Screw Plates 
Besly & Co., Chas. H., Chicago, 


Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass 


Screws, Machine 


Cincinnati Screw & Tap Co., Cin- 
cinnati, O. 

Cleveland Cap Screw Co., Cleve- 
land, O. 
Hammacher, 

New York. 
Hartford Mach. Screw Co., Hart- 
ford, Conn. 
National-Acme Mfg. Co., 
land, O. 
Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Schlemmer & Co., 


Cleve- 


second Hand Machinery 


American Tool Wks. Co., Cin., O. 

Baird Mchry Co., Pittsburg, Pa. 

Baush Mchry. & Supply Co., 
Springfield, Mass. 

Fairbanks Co., New York. 

Garvin Mch. Co., New York. 


Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

——e, Stocker & Co., Chi- 
cago, Ill. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 


— & Merryweather Co., Cleve- 

an 

New Haven Mfg. Co., New Haven, 
onn 

Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
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Second Hand Machinery 
Continued 

Toomey, Frank _ Saeeyate, Pa. 

Tuohy Bros., w York. 

Wickes Bros., New York. 


Wormer Machy. Co., C. C., De- 
troit, Mich. 

Separators, Magnetic 

Cresson Co., Geo. V., Phila., Pa. 


Separators, Oil and Steam 


American Tool & Machine Co., 
Boston, Mass. 


National Separator & Mach. Co., 
Concord, N. H. 
Nicholson & Co., W. H., Wilkes- 
barre, Pa. 
Shafting 
Brightman Mfg. Co., Shelby, O. 
Cresson Co., Geo. V., Phila., Pa. 
Co., Cumber- 


Cumberland Steel 
land, Md. 

Niles-Bement-Pond Co., New York. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Wood’s Sons, T. B., Chambers- 
burg, Pa 


Shapers 


American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Shaper Co., Cincin., O. 

Fairbanks Co., New York. 

Fitchburg Machine Works, Fitch- 


burg, Mass. 
Flather eg Co., Mark, 
Nashua, N. 
Garvin Mach. So., New York. 
Gould & Eberhardt, Newark, N. J. 


Hendey Mch. Co., Torrington, cH. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Mach. Co., R. A., Xenia, O. 


Niles-Bement-Pond Co., ‘New York. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., New 


York. 

Queen City Mach. Tool Co., Cin- 
cinnati, O. 

Smith & Mills, Cincinnati, O. 

Springfield Mch. Tool Co., Spring- 


field, O. 

Steptoe Shaper Co., John, Cincin- 
nati, O. 

Vandyck Churchill Co., New York. 


Shears, Power 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Bliss Co., E. W., Broa, © 

Hilles & Jones ‘Co., Ry 


Del. 
i & Allstatter Co., Hamilton, 


io. 
Niagara Mach. & Tool Wks., Buf- 
falo, N. Y. 

Niles-Bement-Pond Co., New York. 
Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 
Royersford Fdry. Co., 

Royersford, Pa. 
Sutton Co.. C. E., Toledo, O. 
Vandyck Churchill Co., New York. 


Shears, Rotary 

Bethlehem Fdry. &:Mch. Co., So. 
Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 


& Mach. 


Shelving, Shop 
New Britain Mch. Co., New Brit- 
ain, Conn. 


Slide Rests 


American Watch Tool Co., Wal- 
tham, Mass. 

Slotters 

Baker Bros., Toledo, O. 

— Mach. Co., Wilmington, 
del. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 


Garvin Mach. Co., New York. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., 


land, O. 
me! Haven Mfg. Co., New Haven, 
onn. ° 
Newton Mach. Tool Wks.j@Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
sockets and Sleeves 


New Process Twist Drill Co., 
Taunton, Mass. 
Standard Too) Co., Cleveland, O. 


Cleve- 
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Hendey 15” Tool Room Shaper, Re-Designed and Improved 


sandths on Cross-feed Screw. 
Taper Gib between Cross-rail and Saddle 
Adjustment at Both Ends. 


when head is down on an angular cut. 


has Long Been Noted For, but it is now Jt 
Little Bit Better Than It Ever Was Before. 


to-day. 


The 


Torrington, Conn. 





Has heavier Cross-head. Dial reading to Thou- 


with 


Safety Stop for Ram to prevent extreme return 


It has All the Good Features that this Shaper 


ist a 


The Handiest Tool Room Shaper in the Market 


Hendey Machine Co. 


U. 8. A@entTse—Manning, Maxwell & Moore, New York, Boston, Chicago, Pitteburg, 
Philadelphia. Pacific Tool and Supply Co., San Francisco. W. M. Pattison Machine Co., 
Cleveland, O. J. W. Wright & Co., St. Louis. Syracuse Supply Co., Syracuse, N. Y J. L 
Osgood, Buffalo, N.Y. Smith-Courtney Co., Richmond, Va. Carey Machinery & Supply 
Co., Baltimore, Md. W. P. Davis Machine Co., Rochester, N. Y. 

EvRoPEAN A@Eents—Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg 
A. H. Schutte, Cologne, Rruesela, Paria, Milano, Bilbao. Chas, Churchill & Co., Ltd., London, 

, Birmingham, Mauchester, England, Ulasgow, Scotland. Stussi & Zweifel, Milano, Italy 





Swiveling 
Table with 
Tilting Side set 
for compound 
angles. 


One of the Patented 

Features of the P @ J 
Universal Shaping Ma- 
chine is here shown--- 


A swiveling table 
with a tilting side. 







©OOOOOOO 


This arrangement affords a fast adjustment 
of work, enables you to put thro’ several 
operations at one setting of 
the work. This one feature 
of the P & J Shaper will save 
you time on your work and is 
only one of quite a number 
of features all tending to the 
profitable production of 
shaper work. Full descrip- 
tive matter is sent on request. 
Potter @ Johnston 
Machine Company, 
Pawtucket, R.I1., U.S.A. 
New York Office, 126 Liberty St., Walter H. Foster, Mgr. 
Cleveland Office, 513 Williamson Building. 
BRANCH OrFices : Boston, Philadelphia, Pittsburg, Chicago. Paris Orricr 
Co.y Lids, Londony Bitmingham, Manchester, Newcastle, England, and Glas 


gow, Scotland Schuchardt & Schutte, Berlin, Cologne, Vienna, Brussels 
Stockholm, St. Petersburg, Milano. H. W. Petrie, Toronto and Montreal, Can 


QOOOOOOOOOOOOOOOOOO 
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Special Machines and Tools 

Beaman & Smith Co., Prov., BR. L. 

Bilgram, Hugo, Philadelphia, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Fenn-Sadler Machine Co., Hart- 
ford, Conn. 

General Mfg. Co., New York. 

Hoefer Mfg. Co., Freeport, IIl. 

Lucas Mch. Tool Co., Cleveland, 
Ohio. 

Moseeg Mach. Co., Watertown, 
Co., 

Rock- 


Boston, 


Mechanical 
Providence, R. 

Mechanics Machine Co., 
ford, Ill. 

Nutter, Barnes & Co., 


“' ntant 


Mass. 
l’ractical Mfg. Co., New York. 
Pratt & 


r Whitney Co., Hartford, 

‘onn. 

Queen City Mach. Tool Co., Cin- 
cinnati, O. 

Simonds ‘Mfg. Co., Pittsburg, Pa. 

Torrington Mfg. Co., Torrington, 
Conn 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wellman Sole Cutting Mach. Co., 
Medford, Mass. 


Speed Changing Counter- 
shafts 

Cresson Co., Geo. V., Phila., Pa. 

Gishoit Mach. Co., Madison, Wis. 

Reeves Pulley Co., Columbus, Ind. 

Speed Changing Pulley Co., In- 
dianapolis, Ind. 


Sprockets 
Boston Gear Wks., Boston, Mass. 


Stampings, Welded 
Standard Welding Co., Cleve., O. 


Stamps, Steel 


Schwerdtle Stamp Co., Bridge- 
port, Conn. 


Steam Specialties 


American Steam Gauge & Valve 
Mfg. Co., Boston, ean. 

Crane Co., Chicago, III. 

Crosby Steam Gage & Valve Co., 
Roston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 


Steel, Machinery 


Baldwin Steel Co., New York. 
— & Co., Hermann, New 


Yo 
Pireh-s Sterling Steel Co., Demm- 
Pa. 
Kent’ & Co., Edwin R., Chicago, 


Union Drawn Steel 
Falls, Pa. 
Ward & Son, 

Mass. 


Steel, Sheet 
Union Drawn 
Falls, Pa. 
Ward & Son, 

Mass. 


Steel, Tool 


Baldwin Steel 
Boker & Co., 


Co., Beaver 
Edgar T., Boston, 
Steel Co., 
Edgar T., Boston, 


Beaver 


Co., New York. 


Hermann, New 


Co., Demm- 


York. 
Firth- ueerting Steel 
ler, Pa. 

Kent’ & Co., dwin R., Chicago, 


Gottfried & Hunter, 


Patterson, 
Ltd., New York. 

Phillips & Sons Co., F. R., 
delphia, Pa. 

Union we Steel Co., 
a 

& Son, Edgar T., Boston, 

Mass. 


Straightening Machinery 
Birdsboro Steel Fdry. & 

Co., Birdsboro, Pa. _— 
Brightman Mfg. Co., Shelby, O. 
Fitchburg Machine Works, Fitch- 

burg, Mass. 

Hartford Mach. Screw Co., Hart- 
ford, Conn 
Springheld Meh. Tool Co., Spring- 


Phila- 


Beaver, 


Straightener, Hydraulic 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Swaging Machines 


Excelsior Needle Co., Torrington, 
Conn. 





AMERICAN 


Switchboards 

C & C Electric Co., New York. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Switches 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis 

Electric Controller & Supply Co., 
Cleveland, O. 

Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 


Tapes, Measuring 


Keuffel & Esser Co., New York. 
Starrett Co., L. S., Athol, Mass. 


Tap Holders 
Errington, F. A., New York. 


Tapping Machines and At- 
tachments 

American Tool Wks. Co. Cin., O. 

Baker Bros., Toledo, 

“oe th & - Co., Orne, Provi- 
e 

Bickford Drill & Tool Co., Cin., O 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, Dy, A, BM. City. 

Fosdick Mach. Tool Con, Cin., oO. 

Garvin Mach. Co., New York. 

Geometric Tool Co., New Haven, 


Conn. 
Gould & Eberhardt, Newark, N. J. 
Hart Mfg. Co., Cleveland, 0. 
Hartford Mach. Screw Co., Hart- 
ford, Conn. 
Modern Tool Co., Erie, Pa. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 
Quint, A. D., Hartford, Conn. 


velenene Gas Engine Co., Plain- 
field, N. J. 
Whitney Mfg. Co., Hartford, Ct. 


Taps and Dies 
oy 5 State Tap & Die Co., Mans- 
eld, Mas 


ass. 
4 "& Co., Chas. H., Chicago, 


card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cincinnati Screw & Tap Co., Cin- 
cinnati, 

Cleveland Twist Drill Co., Cleve- 
an 

Gogmeetete Tool Co., New Haven, 


Con 
& Co., 


Hammacher, 
New York. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 
bat Aly & Russell Mfg. Co., 'Green- 
d, Mass. 
Taps, Collapsing 
Geometric Tool Co., New Haven, 
Conn. 
Thermit 
Goldschmidt Thermit 
York 
Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, 


Billings & Spencer Co., Hartford, 

onn. 

Pratt & Whitney Co., Hartford, 
onn. 

Rivett-Dock Co., Boston, Mass. 


Time Recorders 


Simplex Time Recorder Co., Gar- 
diner, Mass. 


Tool Holders 
——e Bros. Tool Co., Chi- 


Billings & Spencer Co., Hartford, 


Schlemmer 


Co., New 


ck & eee Mfg. Co., New 


aren, Con 
K. aa Holder Co., Shelton, 
Hartford, 


° = 

Pratt "% Whitney Co., 
Conn. 

Tools, Small 

See Machinists’ Small Tools. 

Transformers and Conver- 
ters 

General Elec. Co., New York. 

Gtealy 5. G. 3 Blec. Mfg. Co., Pitts- 
e 

Westin Seuss Blee. & Mfg. Co., 
Pittsburg, Pa. 





MACHINIST 


Transmission Machinery 


American Pulley Co., Phila., Pa. 
Caldwell & Son Co., H. W., Chi- 
cago, Ill. 
Case Mfg. Co., Columbus, O. 
Cresson & Co., Geo. V., Phila- 
delphia, Pa. 
Federal Mfg. Co., Cleveland, O. 
Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 

Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Wood's Sons, T. B., Chambers- 
burg, la. 


Traps, Steam 


lloughton & Co., E. F., Philade! 
phia, I'a. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Trolleys and Tramways 

Coburn Trolley Track Mfg. Co., 
Holyoke, Mass. 

Liarrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 


Yale & Towne Mfg. Co., New 
York. 


Tubing, Steel 
Almond Mfg. Co., T. R., Brooklyn, 
— & 


Turret Hend Attachment 


Baker Mach. Co., New Bedford, 
Mass. 


Turret Heads 
i mA Mfg. Co., T. R., Brooklyn, 
& A 


Turret Machines 


American Tool & Mach. Co., Bos- 
ton, Mass. 
Automatic Mach. Co., Greenfield, 


Mass. 
=~ Mach. Tool Co., Cincin- 
nat 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Dreses Mach. Tool Co., Cincin., O. 
Flather & Co, Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Mch. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & I Lamson Mch. Co., Spring- 
e 
Le Blond Mach. Tool Go & Ha 
De oO. 
oe & aed Mach. Tool Co., 
cinnati, O. 
Mach. Co., 


Niles-Bement-Pond Co., New York. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt . Whitney Co., Hartford, 


Con 
Springfield Mch. Tool Co., Spring- 


Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Twist Drills 


Boker & Co., Hermann, New York. 
Cleveland Twist Drill Co., Cleve- 


land, O. 

Hammacher, & Co., 
New York. 

Montgomery & Co., New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 

Standard Tool Co., Cleveland, O. 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


| Watertown, 
N 


Schlemmer 


Unions, Brass 


Lunkenheimer Co., Cincinnati. O. 
Nolte Brass Co., Springfield, O. 


Universal Joints 


Baush Mach. Tool 
field, Mass. 

Boston Gear Wks., Boston, Mass. 

Gould & Eberhardt, Newark, N. J. 

& Prior Mach. Co., Hart- 

ford, Conn 

Vanderbeek Tool Works, Hartford, 
Conn. 


Co., Spring- 
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Valves 
See Steam Specialties. 
Vises, Metal Workers’ 


Emmert Mfg. Co., Waynesboro, Pa. 
liammacher, Schlemmer & Co., 


New York. 
Merrill Bros., Brooklyn, N. 
Millers Falls Co., New York. 
Parker Co., Chas., Meriden, Conn. 
Reed Mfg. Co., Erie, Pa 

Reed Co., H. E., Erie, Pa. 
Vanderbeek Tool Works, Hartford, 


Conn. 
a Mfg. Co., Bradford, 
“a. 


Vises, Pipe 

—— & Curtis Co., Bridgeport, 
onn 

Emmert Mfg. Co., Waynesboro, Pa. 

Saunders’ Sons, D., Yonkers, N. ¥ 


WwW vhamoen Mfg. Co., Bradford, 
“a”. 


Vises, Planer and Shaper 


American Tool Wks. Co., Cin., O. 
Cincinnati Planer Co., Cincin., oO. 
—— Mach. Co., Torrington, 


Con 
Niles- Sessene- Pond Co., New York. 
Queen City Mach. Tool Co., Cin- 
cinnati, O. 


Vises, Universal Machine 
Graham Mfg. Co., Provi., R. 1. 


Vises, Wood Worker»s’ 


Emmert Mfg. Co., Waynesboro, I’a. 

Hiammacher, Schlemmer & Co., 
New York. 

Parker Co., Chas., Meriden, Conan. 

Wyman & Gordon, Worcester, 
Mass. 


Watchmen's Clocks 

Simplex Time Recorder Co.. 
diner, Mass. 

Welding 


Goldschmidt 
York. 


Gar- 


Thermit Co., New 

Welding, Electric 

C & C Elec. Co., New York 

Standard Welding Co., Cle. eland, 
Ohio. 

Welding Machines 


Long & Allstatter Co., 
Ohio. 


Hamilton, 

Welding Plates 

Phillips & Sons Co., F. R., 
delphia, Pa. 

Whistles 


Crosby Steam Gauge & Valve Co., 
Boston, Mass. 


Phila- 


Wire-Drawing Machinery 

Iroquois Mach. Co., New York. 

Wire-Straightening Machia- 
ery 

Hoefer Mfg. Co., Freeport, III. 


Wood Working Machinery 

Seneca Falls Mfg Co. 8 
Falls, N. Y. . — 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn. 

Worm Milling Machines 


Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford. 

Conn. 


Wrenches, Drop Forged 
one & Spencer Co., Hartford. 


onn. 
— & Co., J. H., Brooklyn, 


Wrenches, Machinists’ 
Bemis & Call Hardware & Too! 
Co., Springfield, Mass. 
Billings & Spencer Co., Hartford, 
Conn 
Wrench Co., 
Mass. 
Hammacher, Schlemmer & Co.. 
New York. 


Whitman & Barnes Mfg. Co., Chi- 
cago, I 


Worcester, 


Wrenches, Pipe 


Bemis & Call Hardware & Tool 
Co., Springfield, ass. 

Bullard Automatic Wrench Ce., 
Providence, R. I 





